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" Introduct1on f ;_ o v BRI r e

. Computers are rap1d1y becom1ng a dom1nantmtechno]og1ca1 forCe 1n §~
o Amer1can soc1ety It 1s, 1n fact, ve y un]lke]y that the average Amer1can .
--‘c1t1zen w111 be ab]e to rema1n untduc

o ‘& \. i‘ , ‘ . . Do
"of th1s pervas1ve techno]ogy in the y=ars to come v 45'- ‘__-,5_rf.

ed by the presence and 1nf1uence

L T
ﬁ?ﬁ..~; Th1s trend has not gdne unnot1ced w1th1n the educat1opa1 estab11sh- :
*fzw ." e e
ment and the need for an appropr1ate eddcat1ona1 response has been ;é:ﬂ .

E sounded w1th 1ncreas1ng frequency S me go S0 far as to suggest that

“ignorance of computers w111 render P op1e funct1ona11y 1111terate as

does 1gnorance of read1ng, wr1t1ng an ar1thmet1c" (M1chae1 19681 and

’

that educat1ona1 remed1es are 1mpera

LS

:; wh11e un1ver$a1 agreement on the\need to educate a]]-students about _\

‘ l

- computers and computen uses has not been reached a grow1ng number Qf .

- educators be11eve that a]] students shbu]d be prov1ded w1th educat1ona1

opportun1t1es wh1ch w111 a]]ow them to- become computer 11terate ;¥.§“
’ S s ' )
> As the be11ef 1n the need to educate future c1t1zens 1n the operat1on,
- N N t .

use .and 1mpact of computers ga1ns support 1n educat1ona1 c1rc1es and

.w1th1n the pub11c at- 1arge, 1t 1s bedbm1ng 1ncreas1ng]y c]ear that : .;v‘__':

sc1ence educators in our nat1on S schoo]s w111 be ca]]ed upon to prov1di

j:[gu1dance for the deve]opment of computer or1ented educat1ona1 prOgrams '?Q.‘

L and courses and to prov1de the necessary 1earn1ng opportun1t1es and,fl'. |

};fhfresources : The teach1ng of sc1ence in: Amer1can schoo]s has trad1t1en'L
" ally been carr1ed on for three bas1c reasons (1) to prepare scho]ars

f.ﬁ1n the var1ous d1sc1p11nes of sc1ence, (2) to prov1de the background and iM; -

| tra1n1ng requ1red of 1nd1v1dua1s enter1ng techno]og1ca1 occupat1ons and

L =
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profess1ons.;and (3) to prov1dena background in sc1Fnce and techno]dgy

' as‘a part of the genera] educat1on of the 1nd1v1dua] for. effect1ve . T

‘ 1mportant mot1ve beh1nd the current growth in, the use and study of"

c]ear]y w1th1n the framework of sc1ence educat1on ff;k

c1t1zensh1p‘”“Educat1on for' ’ \Eﬁ"hlp in a computer s0c1ety is an A :“_;

’

K3

computers in Amer1can schoo]s and aigsuch p?aces computer ]1teracy

l
s- . , ]
~ I, .
.
) '. .

-

Th1s research proaect was undertaken ﬁn order to p 0V1de 1nformat1on -

”
. “ -

'« _v - s

wh1ch w111 be of ass1stance to sc1ence educators respons1b1e for and J

Ky

‘1nterested 1n the deve]opment, 1mp1ementat1on and eva]uat1on of educat1ona]

- e IR

- programs and coufses des1gned to foster computer ]1teracy ' S1nce the

,”

5 deve]opment of 1nstruct1onaJ programs des1gned to promote computer

-

e ]1teracy at the pre co]]ege ]eve] is 1n 1t5‘1nfancy, we fe]t it 1mportant

LA

@

2 .

o

to co]]ect Base]1ne data regard1ng student know]edge and understand1ng _

of computers wh1ch cou]d be used to - he]p shape effect1ve educat1ona]

programs Just as’ no med1ca] doctor wou1d prescr1be a treatment w1thoutﬂ

A what stu

programs 1neth1s area have only reg

T

f1rst maz1ng a d1agn0s1s we- be]1eve that sc1ence educators need "to know s

ents know and fee] about computers 1n order to prepare and

£ e gl TS

1mp]ement effect1ve educat1ona] programs.fw-~*~"-*“if”“ -
In add1t1on to prov1d1ng base11ne data regardzib computer ]1teracy o

1eve]s the proae was des1gned to determ1ne the relative 1mpact of thed ;

var1ous comput1ng or computer-re]ated act1v1tles 1n schoo]s on the

'deve]opment of computer know]edge and understand1ng Because educat1ona1

tly been initiated, ]1tt]e is, _E

";known about the  types ofiinstructiona"activfties'used to promote

computer ]1teracy, and perhaps more 1mp rtant]y, about the 1mpact of the

'_Vvar1ous computer—re]ated exper1ences on students know]edge, att1tudes ifi

and sk1]1s. We were espec1a]]y 1nterest in’ under'tand1ng how t1me

spent us1ng the computer w1th1n an ed' at1ona] set 1ng affects student



o

attftudes and'knoW]edge If as some suggest use of the computer as an

1nstruct1ona] too] (computer ass1sted 1nstruct1on) in sc1ence educat1on

-can- produce as a by- product or s1de effect students who are’ computer
.11terate then sc1ence educators can take advantage of th1s s1tuat1on in-
_des1gn1ng the1r educat1ona] programs and 1earn1ng act1v1t1es

Our effort to produce th1s 1nformat1on involved a number of d1fferent =
+ S

.rdata co]]ect1on strateg1es In order to identify. the typ1ca] comput1ng

or. computer re]ated act1v1t1es in schoo]s - we conducted a survey of all

3

secondary schoo] (grades 7-12) sc1ence, mathemat1cs, computer sc1ence,

<

V‘data process1ng, and busrness educat1on teachers in M1nnesota Th1s

'survey produced responses from over: 3 500 teachers and prov1ded a great

- deal of usefu] 1nformat1on concerning th ure and scopg}of computer ,f‘,

. .use 1n sc1ence educat1on, and about the commovly used methods and act1v1t1es

~

~des1gned to promote computer understand1ng and awareness The resu]ts
of th1s survey are discussed in Chapter 3 and 1in a recent art1c1e pub-

11shed in the Journa] Soc1o]ogy of WOrk and 0ccupat1ons (See Append1x A)

. Us1ng the 1nformat1on co]]ected via th1s survey of. teachers as a'f o

"f.jpart1c1pate in an extens1ve effort to determ1ne computer 11teracy leve]s

"among students This' research 1nvo]ved over 1000 students 1n an assessment e T

°

effort wh1ch began pr1or to computer use or 1nstruct1on about computers .

: f?and ended w1th post test1ng at the conc]us1on of the1r 1nvo]vemeht w1th
. 3 ~
O computers The resu]ts of th1s r1gorous assessment prqdram, a]ong w1th

g1nformat1on prov1ded oy ‘the- part1c1pat1ng teacheri{Nprov1de the’ bas1s -1~};;\

'for the ana]ys1s and 1nferpretaf}on presented 1n Chapter 4 of th1s :“

report T

N\ . . . . N . . . - J : ~ .

In add1t1on to- the teacher survey and the test1ng of students v.,'r

C




wdth1n the framework of their reguTar cTassroom env1ronment we conducted

: a controTTed educat1onaT experiment to determ1ne student att1tudes and

'knowledge of computers w1th1n tHe context of the1r d1rect part1c1pat1on"

<

-,t}‘1n a science- or1ented, computer ass1sted 1nstruct1on exper1ence Over o
-350 students part1c1pated in th1s effort wh1ch “involved’ each student
us1ng a. computer based Tearn1ng unit on water poTTut1on and a reTated -
vtest1ng and data coTTect1on effort in a six- month follow- up study’ .Thel -
’vhresults of th1s research are descr1bed in Chapter 5 and in a paper

v'ent1tTed "The Computer Myst1que " (See Append1x B)

" Schedile of Project Activities |
| F1gure T shows the schedu]e of maJor proaect events The prOJect,x
j1nvo]ved two maJor research efforts -~ the f1er study and the computer- G
; based Tearn1ng exper1ment 5 | =
-The f1e1d study cons1sted of three maJor act1v1t1es
1;4 A survey of aTT 6837 mathemat1cs, science, bus1ness educat1on,
- computer science, and data process1ng secondary schooT teachers | -

1n M1nnesota s schools’ (grades 7- 12). The pr1mary purposes .

of th1s survey were: (T) to. 1dent1fy and determ1ne ‘the nature

and scope oﬁkany comput1ng act1v1ty and (2) to 1dent1fy(teachers e

Yoo whose cTasses coqu serve to represent var1ous types of comput1ng'

z-and computer act1v1ty "f L o s ;'_
T_2. The deve]opment of computer T1teracy obJect1ves cover1ng the
S foTlow1ng cogn1t1ve areas: . computer‘hardware, software and
data process1ng, programm1ng and aTgor1thms JappT1cat1ons,,
}-T' soc1aT 1mpact as well as- att1tude and vaTue or1entat1ons

These obJectlves prov1ded a framework for the Organ1zat1on and

deveTopment of a test of computer T1teracy
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»yf3.,' The development, va11datﬁon and adm1n1stratlon of a computer

111teracy test ca]]eﬁ)the Computer L1teracy Quest1onna1re “Thev

.wou]d have been des1rab1e to conduct a study such as th1s one on a

'test. wh1ch conta1ned c09n1tive and affect1ve 1tems was used Lo
ﬂifor pre- and post-anstrutt1on assessment w1th approX1mate1y

A ::f1100 secondary schoo] students 1n 60 d1fferent c]assrooms

“f_The exper1ment 1n computer Tearnlng cons1sted of two maJor act1v1t1es

-

,t.1,=f The deve]opment and test1ng of a comp]ete]y se]f-conta1ned
| '{.Computer de11vered sc1ence ]essOn ca]led AAOLUT Th1s un1t [4'.}.5

l'ﬂpﬁdea11ng w1th the process of water po]lutlon, was used tp

liﬂprov1de d1fferent types of computer 1earn1ng exper1ences ;Q{”Tf'jf'fv
B “fdur1ng the exper1ment L 'H.' r ,'t~;f :-33‘¢3;, .
éf.'fComp]et1on of a quest1onna1re by : students "before and after .3.,,f51

(__the1r use Of the 20-30 m1nute computer based un1t on water.:f,,§f5

po]]ut1on and then aga1n 51x-months fo]low1ng the1r exper1ence

. ra
1 - <
LI 4

‘:_ :w1th the computer based un1t o i'-_, ; fﬂf:,.v_ ;;

Th]S study was conducted ent1re]y w1th1n Mlnnesota Whlle 1t

e

.nat1ona] bas1s, 1t wou]d have been f1nanc1a]1y and operat1ona]1y d1ff1cu1t ‘."
fM1nnesota was se]ected for a. number of reasons F1rst the prOJect team ‘
'v_zwas fam111ar w1th computer*use»qn the state and had deveToped the contacts .

| '?.and rapport requ1red to conduct a schoo] based study of thls nature

Second M1nnesota schoo]s have been act1ve in the use of computers ?br Lo

f]: many years and conta1ned a represenbat1ve mix. of d1fferent types of

“"computer users and computer uses The 1eve1 of computer use was a]so

"{h1gh enough to ensure that a]] types of computer'use and_computer 11teracy s
3 programs wou]d be repre§ented F1na]]y, M1nnesota 1s qulte average when

;v1ewed 1n terms of many educat1ona] geOgraph1ca] and soc10—econom1c: 2 };ﬁﬁffﬂ

-

~;ffactors (See Tab]e ]) Th1s 1s 1mportant when it comes to attempt1ng

s . . . - R . . L . e e
A g i . L ] . . Lo \ R



‘to generalize from-the results of the research. - - ~ :
. ) *g 3 ‘ ...:_ .
At ! cm«ﬁmsm«vmuAmjs o
- (MINNESOTA vs UNITED STATES VS. OTHER STATES)
'. ) -~ , 'L:.': . MN Re]atwe
, ‘Minn. . - .S. __Ramk - -
1) Per Capita Income, 1975 $4 825 ;94,838 20.0
©2) Percent High school Grad, 1976 72,0 © 67,0 . 1607
7o .o - 3)  Median School Years Comp]eted o las - 12,5 : 2.?'0‘ '
0 ‘g:-'4):‘;Percent Urban, 1975\ o644 730 30.0
|0 8 percent Rural, 1976 .7 27.1 - 800 -
. 6) Percent B]ack, 1975,'j: ST S | I 31.0 i/’;"-\\ S
" “source: U S. Bureau of the Census, Stat1st1ca1 Abstracts Co e
e of the U S.: 1978, 99th edition, Washington, D.C., 1978.
Th1s report conta1ns a. summary of the maJor proaect act1v1t1es a:
: d1scuss1on of the research methods, 1nc1ud1ng a descr1pt1on of the data '
co]]ect1on 1nstruments, a d1scuss1on of the results, and a br1ef summary
3,of the maJor f1nd1ngs and conc]us1ons.
Chapter 2 of. the report presents'background 1nformat1on on the ,
i
’ concept of computer 11teracy It a1so presents the 11st of computer
'11teracy obJect1ves wh1ch were deve]oped and used by the research tean( A f
; to structure the ent1re research effort These obJect1ves are 1mportant X
. n g
']because they prov1de the focus for our data co]]ect1on effort as we]] as
the subsequent ana]ys1s and conc]us1ons. }f; 'ﬂ'"i"' .1i o ',‘:} : '-; .

Chapter 3 and the art1c]e conta1ned 1n Append1x A report on. the

“teacher survey We have chosen to report on th1s survey in‘a: separate

»
T,




L chapter because of the 1mportant 1nformat1on 1t prov1ded This‘survey-f
. was not the maJor focus of this research proaect and was done on]y as &
pre11m1nary step to the co]]ect1on of datg§§1rect]y from students
_‘ Chapter 4 focuses on what students know and be]1eve about computers ,d
before and after 1nstruct1on re]ated to computers and/or computer use -
and on the re]at1ve 1mpact of the var1ous comput1ng or computer re]ated ’
- act1v1t1es in schoo]s on the deVe]opment of computer ]qteracy' -,cns-*if
\kdf:; Chapter SLcohta1ns a d1scuss1on of the exper1ment in computer—
1earn1ng The resu]ts of this, exper1ment w1]] he]p to- c]ar1fy the
: 1mpact of computer ass1sted 1nstruct1on 1n sc1ence educat1on and prov1de |

EN

gu1dance to des1gners and users of computer based ]earn1ng mater1a]s

!

Chapter 6 ftmmar1zes the maJor f1nd1ngs which. emerged from the con-,

duct of the nssearch as well as d1scuss1ng some of«the 1mp]1cat1ons of

what we found | .
B The report a]so conta1ns a number of append1ces | Some contain the

| ; data co]]ect1on 1nstruments a]ong w1th data generated by their use.
Others conta1n reports of th1s research wh1ch have a]ready been pub]1shed

’ 1n profess1ona] Journa]s or re]eased as techn1ca] reports

i
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" COMPUTER LIIERACY

CHAPTER 2.l T

TOUARD AN EMPIRICAL DEFIJITION

oy



//'/

./sk1]]s and att1tudes necessary to qua]1fy an 1nd1v1dua1 as

,[ computer ]1teracy rema1ns uncerta1n

4- re]ated know]edge, att1tudes and skills; but ]1ke computer 11teracy,

S @
_vlCOMPUTER LITERACY: }TQWARD AN;EMPIRICAL“DEFINITION e

' &,
wh1]e the term computer ]1teracy 1s rap1d]y becom1ng a common part

of the ]anguadé\of sc1ence educat1on, 1t rema1ns, unfortunate]y, 1]]- o

'vdef1ned and vague. \At the conceptua] ]eve], computer ]1teracy prov1des

L a conven1ent way of referr1ng to a. d1ffuse co]]ect1on aft know]edge,( -
t

@

) ”be]1efs, att1tudes va]ues and sk1]1s, however, the spec1f\; know]edge, vl:fl:

‘av1ng ach1eved

Computer ]1teracy is one d? many terms used to denote some bas1c

understand1ng of computers . Other terms 1nc]ude computer apprec\at1on,

S computer awareness wcomputer competency and:Computeracy g Each of e;

terms, accord1ng to 1ts proponents, stresses d1fferent aspects of computeﬁ’\ﬂ\

a]so 1ack a c]ear, operat1ona] de?%nht1on

L1teracy 1s common]y def1ned as the qua]1ty or state of be1ng ‘j-l 7¢_y§4;
]1terate espec1a1]y the ab111ty to read and wr1te Computer 11teracy,.h”;..
bu1}d1ng upon this genera] def1n1t1on, refegs to the qua11ty or state of ‘
beTng 11terate v1s a-vis computers and oigana]ogy 1i ]1es an ab1]1ty to d_g

' B commun1cate w1th computers Computer ]1teracy as we use the term ,:». lﬁg f,lf

cons1sts of whatever genera] know]edge skills, or att: tudes are necessary
~ to "deal with"- computers and computer app]1cat1ons As\such 1t.js-ai .
re]at1vl>\non spec1f1c, evolving concept ~"'? S \ ;"‘“h \ N
| Desp1te the 1ack of a spec1f1c def1n1t1on, we be]1e$e that the
v.concept of computer ]1teracy 1s usefu] and shou]d be operat1ona11zed to -
a]]ow for the assessment of ]1teracy ]eve]s 1n var10us popu]at1ons |

Computer ]1teracy is now a w1de]y used term wh1ch has come to refer

v
[}

L . Q]O . c i ) :' ’ . . . . _.7:->‘ .'_,4;; )
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e . - . . C _,,_n‘4

:"‘to the ]eve] of understand1ng a person s needs to funct1on effect1ve]y 1n

'"-fa computer1zed soc1ety Th1s genera] def1n1t1on can be further ref1ned

'and operat1ona]1zed for_research and educatwona] purposes R st
. J ] ’ . ad ot
4 S1nce our research was des1gned to measure computer ]iteracy ]eve]s

S anong secondary schoo] students and to help us better understand how
':computer-re]ated 1nstruct1on affects know]edge and att1tudes we were
faced w1th the necess1ty of deve]op1ng an operat1ona] def1n1t1on of the _
'j; concept whzch cou]d be- used -as the foundat1on for. a measurement 1nstrument
n1 S1nce concepts, 1n order to be’ useful as exp]anatory too]s,,must be
o measured ln concrete and operat;ona] ways, we. spent cons1derab]e t1me
SI;and effort construct1ng an operatfgpal def1n1t1on of computer ]1teracy
u We have def1ned the concept of 1earn1ng 1n\the form of spec1f1c ]earn1ng

.obJect1yes and not as a typ1ca] d1ct1onary def1nt1on We be]1eve that : w
K Q L.

'these obJect1ves represent an 1mportant step toward the: ref1nenent of

) computer ]1teracy as.a hsefu] concept 1n sc1ence educac1on .;“,“j'aa -

)

oA

We must at the same t1me, rem1nd the reader that computer 11teracy, _@'u

L since 1t is a cond1t1on of human know]edge ]eve]s, att1tudes and sk1]ls,

/

depends on the\spec1f1c roIe, respons1b1]1t1es, or needs the 1nd1v1dua1

- .If we: ar‘*to n%qu1re our. seﬁbo]s to produce computer' 1terates, as many
. > .

. now propose we must prov1de work1ng def1n1t1ons 0 the term thch can .

/
) . / 0,

be used to he}p structure 1nstruct1ona1 act1v1t1es and to prOV1de the _e; .

- \ ' .
: bas1s for student and program assessment After a]] we need to know
3 where we are go1ng S0 we can determ1ne whether or not we have arr1ved

Nhat fo]]ows is a. br1ef d1scuss1on of the emergence of computer

,f; ;]1te' cy as an educat1ona] goa], a d1scuss1on of severa] common def1n1t1ons,5

| 1st1ng of the ]earn1ng obJect1ves used as- the foundat1on for th1s

research

K8
Ao




Computers and SOc1ety hfj:i ”T if“j '555'. | |
Dur1ng the past decade, computer techhoTogy has come to pTay a Very
‘ﬁ;h1mportant often p1votaT, roTe in Amer1can sc1ent1f1c, bus1ness,,1ndustr1a1
and governmentaT 1nst1tutqons Efforts to 1mprove product1v1ty, 1ncrease
, eff1c1ency and serv1ce and to cope w1th the "1nformat1on exp]os1on"
'.have spawned thousands of- uses for computers (Our nat1on, 1t has been d- .
observed has been transformed from an 1ndustrTa1 society 1nto an. 1nformat1on
”Jinisoc1ety that reT1es heav11y on, computers and reTated 1nformat1on syst\
hE-{f(BeTT 1973) Accord1ng to a recent government repdrt the Targest i
'fs1ng]e cTass of empToyees in the Un1ted States today have JObS deaT1ng,. h

N

éiﬁi in the broadest sense, with - 1nf0rmat1on process1ng and commun1cat1ons,
7"'51ana 1t ds weTT knownvthat COWPUter teChnO]Ogy s 1nf1uenced these areas
i ‘extens1veTy (Marc Ur1 Porat, 1977) In add?giﬁ?to the many known uses 3;,:.
f*ﬁf.of computers, 1t is est1mated that there are thousands of appT1cat1ons ‘-

‘s

| of the computer st1TT awa1t1ng d1scovery As a. recent TIME art1cTe put
_1t ama21ng feats of memory and execut1on become poss1b1e in’ everyth1ng _ a;“
ffrom automob1]e eng1nes to un1vers1t1es and h05p1ta1s, from farms to .t‘ e
..'banks and corporate ofches, from outer space o, a baby s nursery"' r_3 ,%p;;ff
' (TIME 1978). To ask what. these appT1cat1ons are woqu be T1ke ask1ng b
what are the app11cat1ons of e]ectr1c1ty There 1s T1ttTe doubt, 1t
'f) 'seems, that T1fe 1n the Us S and 1n the- rest of the 1ndustr1a1 woer
'.i:and eventuaTTy aTT over the pTanet w1TT be 1nca1cu1ab1y changed,by

) computer technoTogy L “*i__h . fj_;.}‘ ﬁ‘m.;réf~”f”’;“

: ?'Need for Cgmputer L1teracy
‘ The w1despread use of computers and our growing’ reT1ance on computer
supported appT1cat1ons and technoTog1es have spawned a grow1ng concern

h*l.about the Tevel of pub11c undérstand1ng of computers and the1r potentLaT

¢

e L N -




Voo o R o,
‘consequences ’ | i _
‘ In an 1nformat1on soc1ety such as ours w1despread understand1ng of

o computer techno]ogy and the consequences of computer use-and m1suse is.
necessary, even requ1red for pub11c po]1cy mak1ng (Eng]e’ et a] _
1978) Frem the system1c perspect1ve a 1ack of understand1ng and acceptance

: of computers can ser1ous1y 1mpede ‘the use of computer techno]ogy 1n '
, -j so]v1ng 1mportant prob]ems %kMany observers of the ro]e -of computer R
| tethno]ogy in soc1ety be11eve that if the gap between current techno]og1ca1
capac1ty and the ord1nary person s understand1ng of\the techno]ogy 1s
a]]owed to grow too w1de the soc1a1 and‘po]1t1ca1, as we]] as sc1ent1f1c
E ram1f1cat1ons, are’ 11ke1y to be very serious (Press, 1974) Spec1a1‘jb, L
concern-about computers and 1nformatfon systems seems Just1f1ed‘because--~.
of'their'unfque‘andvpervasive‘featureS' 'capacfty for fnformatfon;storage B
and man1pu1at10n c]ose assoc1at1on w1th large bureaucrat1c 1nst1tut1ons:
. 1ntegrat1on 1nto the pract1ce of sc1ence, and the potent1a1 for de]1very
of serv1ces d1rect1y to 1nd1v1dua1s (Amara, 1974) ; ‘
For the 1nd1v1dua1, an understand1ng of computer techno]ogy is
; ‘1mportant because 1t reduces bew11dermenf about computers and promotes a '“‘ o
g ba]anced v1ew of the computer S ro]e 1n soc1ety ' Such understand1ng '
:N a]so enab]es peop]e to use and 1nf1uence the des1gn of computer based

Soc1a1 serv1ces and to deve]op'nnformed op1n1ons regard1ng computer '

' app11cat1ons wh1ch have po]1t1ca1, econom1c and soc1a1 1mp11cat1ons

Dona]d M1chae1 1n The Unprepared Soc1ety goes so far as to suggest that ‘}»
1gnorance of computers w111 render peop]e as funct1ona11y 1111terate as

~ does 1gnorancelof read1ng, writing and.ar1thmet1c;" (M]chae1,-1968).

.
O

Educat1ona1 Efforts Urged L N .,' Ny bs 3 '__ *k-;7ﬂ£'

The grow1ng recogn1t1on of the 1mportance of w1despread pub11c

I
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_'understand1ng of’ computers in an 1nformat1on/computer soc1ety has prompted
concerned educators to urge that educat1ona] efforts be Taunched to

'e11m1nate or at Teast reduce, computer 11T1teracy The Pres1dent 'S E;

“Sc1ence Adv1sory Comm1ttee and the 0rgan1zat1on for Econom1c CoOperat1on

and Deve]opment, in the Tate 1960 s, were among the f1rst to recogn1ze’_3';
- L S
the need to educate c1t1zens (Computers in Hggher Educat1on, Report to

‘the Pres1dent S Sc1ence Adv1sory Comm1ttee Wash1ngton, D. C 1967 and?-

SERI - Report Extracts,,Internat1onaT Woer of Computer Educat1on,. '

N —_—

;Vo]ume I #§ 1974 .At about the same t1me many educat1ona] and—sc1en-<_

't1f1c soc1et1es aTso recogn1zed th1s need The Internat1ona1 Fedérat1on

’\of Informat1on Process1ng Soc1et1es WOrk1ng Group 1n Secondary SchooT '2;-

hd v

‘ Educat1on, for 1nstance, suggested that s1nce 1t 1s 1mportant for aJT
[l i .
students to understand the nature and use of‘computers in’ modern soc1ety,
"teachers of aTT subJects should have a knowTedge of comput1ng -(C ompute

f{Educataon for Teachers 1h Secondary SchooTs = An 0utT1ne Gu1de of thé

‘*fq;Internat1onaT Federat1on of Informat1on Propes51ng Soc1et1es, Geneva,
'T'Sw1tzer1and 1971) The Assoc1atlon of Comput1ng Mach1nery sgglementary
1and Secondary SchooTs Subcomm1ttee S WOrk1ng Group on C0mput1ng Competenc1es '
'.for Teachers has recentTy 1ssued a s1m1Tar plea (Taylor, 1979) The." |
fConference Board of Mathemat1ca] Sc1ences has aTso recommended on

severa] occas1ons, the deveTopment of a computer T1teracy curr1cuTum for

" pre- coTTege students (Recommendat1ons Regard1ng Computers in H1gh Schoo]

iEducat1on, Conference Board’of the Mathemat1c Sc1ences, Nash1ngton, D. C
h"1972) and in 1978,qthe Nat1ona1 Counc1T of querv1sors of Mathemat1cs i
1ssued a pos1t1on paper which . 1nc1uded comp\ulter hteracy for all ’1t1zens

1n a T1st of ten bas1c sk1TTs and the Nat1onaT‘Counc1] for the. Soc1a1

,Stud1es, has shown a recent 1nterest 1n the top1c as weTT
. .

"~ﬁ@: In what is perhaps the most compTete anaTys1s of the 1mp0rtance of

’




4

- computer 11teracy, Andrew Ho]ﬂar conc]udes that there 15' o

L eel @ nat1ona1 need to foster computer 11teracy Further, 1f we -
. are to.meet this need, we must ensure that high schoo] graduates
‘.,lhave an understand1ng of the uses and applications of the computer
in society and its effect upon their .every-day lives. ... A nation
- concemned with its sogial needs and economic growth cannot be /-
indifferent to the prob]ems of 1ndustr1es we must deve1op a
computer111terate soc1ety (Mo]nar, 1978) . e

Y

Def1n1t1ons of Computer L1teragy .

’

If one accepts the argument that/all students. need to have suff1c1ent '

3 [

A Y

~ computer know]edge and sk11] to funct1on as contgtgut1ng members of a f;];*-*

L modern techno]og1ca1 soc1ety,ﬁkhen the quest1on of what const1tutes

I 0 - S

suff1c1ent know]edge and sk111 becomes an 1mportant concern An earty f‘
ef ort to answerJ§h1s quest1on came from the Comm1ttee on Computer 'f;"t
Educat1on of the Conference Board of the Mathemat1ca1 Sciences, Wash1ngton,_f
D C B ]972 The comn1ttee recommended the deve]opment of at 1east one
secondary schoo] course 1h computer 11teracy wh1ch wou]d at a'm1n1mum,
g *dea] w1th a) the ways computers are used b)(the capab111t1es and
; 11m1tat1ons of computers, and c) the concept of a]gor1thms and the1r
app11cat1on 1n f]owchart1ng and programm1ng | _
." Slﬁce 1972 the ca]] for computer 11teracy for a]] students has
_j been heard w1th 1ncreas1ng frequency Def1n1t1ons of computer 11teracy
have become more preva]ent 1n the 11terature as well. Dayld_Moursund .
: offersva typ1ca1 def1n1t1on S o | : s
Computer 11teracy refers to a know]edge of the non-technical. and
low-techn¥cal aspects of the capabilities and Timitations of com-
‘puters, and of the social, vocat1ona1, and educat1ona1 1mp11cat1ons -
of computers (Moursund, 1975) S . :
~In Great Br1ta1n, Lali Makkar prefers to refer to this 1eve1 of
:Alcomputer know]edge necessary for a]] soc1ety as "computer awareness "
,.He states that genera] educat1on 1s not mak1ng students suff1c1ent1y

e

computer aware. " He def1nes computer awareness as: T

T




j.:...f‘@he possess1on of suff1c1ent know]edge to enab]e 1nferenCes, L -
general and social, to be made on the’ basis" of»what is seen or
e heard;about computers (Makar, 1973) .
N

[

:Others take a ‘more skill or1ented approach to the def1n1t1on of

\./—~

computer 11teracy cla1m1ng that computer programm1ng sk1L1s are essent1a{

to- understand1ng how comp\ters work and the role of computers 1n soc1ety v

M1nsky, for examp]e, suggests that "Eventua]]y programm1ng 1tse1f w111

| become more 1mportant even than mathemat1cs in ear]y educat1on" (W1nsky,-.

-~ '-. - 13

1970) Denenberg argues that programm1ng 1s an 1mportant aspect of

| computer 11teracy because 1t teaches th1nk1ng and problem so1v1ng sk111s B
(Denenbergs 1977) 7"5..n11i9“ fgt :f' Jf .f~-tﬁhfif'jff"f 3."}

o "l . . ‘-‘ et I .

The emphas1s on programm1ng sk111s as a part of computer 11teracy .;ng_."

1s not un1versa1]y apprec1ated we12enbaum decr1es the- teach1ng of

programm1ng w1thout substance or w1thout the teach1ng of WOrthwh11e ' "“‘a;':_V

PIEN

. app11cat1ons (w baum, 1976) He ‘takes: an add1t1ona1 step and argues _:f“ﬁ'

that students shou]d not be taught about computers un]ess they are

L

taught about the soc1a1 1mpact and 1mp11cat1ons of these too]s

Our own approach to the def1n1t1on of computer 11teracy h/s been to ’

ot

focus upon the 1dent1f1cat1on and def1n1t1on of substant1ve aneas or

d1mens1ons of computer 11teracy rather than to construct a. new def1n1t1on

Wh11e def1n1t1on .

usefu], our approach is des1gned to be more he]pfu]

to the c1assr'om teacher and the educat1ona1 researcher

The;Dimensfo s of Computer Literady4 N

-]

~road]y def1ned d1menS1ons wh1ch are common)-.

There are

i ' to most def1n1t1ons of computer 11teracy F1rst there is.a hardware .

d1mens10n Know1ng the mean1ng of bas1c terms, such as hardware

"~ and memory are cons1dered to be a m1n1mum 1eve1 of awareness and

V -

’3 some understand1ng of the maJor c0mponents of a computer sytem and the1r |

- - ' o

.
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. . : . . : : * . . g . ‘ ¥ "- '._‘- ST HCITE




*n,_. 1n a spe'1f1c computer ]anguage. In add1t1on a rea]1zat1on that computers ;

: : . o
e ‘ - - \ u . - “ . .\P‘
L] . R : u -~

funct1ons 1s often cons1dered essent1a1 Some awareness:of the h1stor1ca]

_(‘v.-. )

deve]opment of computer hardware 1s sometwmes 1nc1uded here as. We1]

. Y

o .[~“ A second d1mens1on 1s that of software and data process1ng, wh1ch

often 1nc]udes knowledge of»how data is processed by computers and thef'
fact that 'he computers are 1nstructed by pe0p1ewwho wr1te Jnstructions -

! 1

I

store both;ts: 1nstruct1ons (program) and the data w1t—ﬁf'J the;memory 1s

often viewed s cr1t1ca1 ...4;;' S e @ T X

Th1rd computér 11teracy cgn

v

be sa1d— have a‘programm1ng a%d

. .

Vol

‘e

e S RS \'?

.;Ef‘ a]gor1thm d1mensuon Th1s d1menS10n may 1nc1ude the ab1]1ty to fol]ow, o

mod1fy, correct and deve]op a]gor1thms expressed both‘as a set of

Eng]1sh 1anguage 1nstruct1ons and ln the form of a computer program
A fourth d1mens1on 1s that of the pp qcat1o of computers 1n53;.

soc1ety Computers are used in every sector of the soc1ety 19 work
in- gqvernment, in people s homes and 1n schoo] ‘ Know]edge of when '
. and where computers are be1ng used and what.makeS)a computer app]1cat1on

.t\‘ o

jf; su1tab1e ?r unsuitab]e As deemed 1mportant/

£

r;|., of computers in that it deals w1th the effects or resu]ts of app1y1ng

V
computers Many 1ssues are addressed~1n th1s d1menS1on 1nc1ud1ng pr1vacy,

2

_Mcomputer cr1me computer”careers,,the Tmpact of computers on emp]oyment

t,,‘- ‘ t a ! '..‘»

etc. It is a]so feTt that $tudents need to deve]op a rea]1zat1on of - ;;,If

both the pos1t1ve and negat1ve 1mpaets of computers..‘ ";:'_J e
'ﬁfu. The’ s1xth and”Tast d1mens1on 1s that of computer spec1f1c att1tudes

¢ i

“‘ftfand va]ues The prem1se of th1s aspect of computer 11teracy 1s that an
. __,T______c
1nd1V1dua1 shou]d possess rea]1st1c att1tudes such as an absence of
/

fear, anx1ety,»and 1nt1m1dat1on A negat1ve v1ew of computers could

- ;1”15" wThe f1fth d1menS1on 1s mpao wh1ch 1s d1fferent from the app]1cat1on

- D e

h1nder the development of know]edge and sk11]S‘ a pos1t1ve v1ew fosters'

-y . o C ' ' . : N . : . o
T K . o ; ]7 T . —
L , ) Lo . - ! .
T - “ .
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“learning and-openness to_computer use.. . //_

iﬂfcomputer L1teracy Objectives -

fpese s1x bas1c d1men§$0ns were used by our research team as a “ff;_w

; "h:frameWOrk for the deveTopment of the spec1f1c 1nstruct10na1 obJect1ves S {:
“shown 1n F1gure 2 A more extens1ve d1scuss1on of the methodo]ogy used 1,;
'to 1dent1fy these d1men§1ons 1s g1ven 1n Chapter 4 of th1s report and 1n,

*',the Februany, 1980, issue. of The Mathemat1cs Teacher in an art1cle o e

-'ent1t1ed "Computer L1teracy - Nhat 1s 1t'”I ' (See Append1x CfiQAfter fl '1 ag o
the six d1mens1ons were estab]1shed an extens1ve T1st of top1es for each
d1mens1on was constructed These top1cs were then used as. the- bas1s for .

: the construct1on of the Tearn1ng obJect1ves shown 1n F19UFe Z IThe

top1cs were chosen after a systemat1c rev1ew of . curr1cu1um mater1a1s, text-

LS

_books, test 1tems, etc These obJect1ves were deve]oped to he]p def1ne

"~'computer T1teracy and as a bas1s for the deveTopment of tests and at 1tude E
scaTes to assess computer T1teracy among students The obJect1ves that

. |
" are. des1gnated w1th an "*f are those that wers. seTected for assessment b

-~ . St . I

. this research e#fort ”;i':w;_‘.” o _'~_'3f_25?f'iﬂ;ﬁ“f '2217,; ﬁ-”IJSf" :
For each cogn1t1ve obJect1ve the f1rst d1g1t after the Tetter '

T

refers to a cogn1t1ve Teve] - T 1nd1cat1ng a‘ low TeveT genera]]y a ,':.* : iﬁ”i

'csk111 or know]edge of facts wh1]e 2 stands for a h1gher Teve] of unde tand1ng

N .-_/" o0
N requ1r1ng ‘'some anaTys1s and/or synthes1s The f1na] d1g1t is mere]y a’ R

) .

count of 1tems w1th1n each 1eve1 Nh1]e no. pr1or1ty 1s 1ntended w1th

~ ‘ v

'~-the f1na1 d1g1t there has been an attempt to p]ace the 1deas 1n a
Tog1ca1 sequence The cod1ng scheme for the affect1ve area, V 1 - V. 9
s mere]y for record1ng purposes and 1s not 1ntended to suggest any

A )

~.pr10r1t1es or h1erarchy '{.-,,:” f'x. - jg ;-ﬁ“i




= S F1gure 2 :

S

COMPUTER LITERACY OBJECTIVES - COGNITIVE

P 2 .
= .

)

tarde 4)

A

Determlne that the basic components funct1on as- an 1nterconnected system under

.t e control of a ﬂored Erogram,developed bz a. person

. \
*H T 1 dentlfz the five maJor components of. a compute
. control” un1t. arlthnetrc unit, output. equ1pment_ .l _. »

. o . . . ) . ¢ - o N ey
©AH.Y.2 7 Identify the bas1c operatlon of .a computer system Input of., data or 1nfoqw
R ;.tIon - processlng df data or 1nformat1on - output of data or 1nformatlont .
Tr*H;].3". Dlstlngu15 between hardware and spftware i; T ;TI_ :'- ;; e et

':,?‘8.1.4;\ :ldentlf how a person can ‘access a computer, e. g , ~¥jé o et
- i _via a keyboard terminal R s . o
: a. “-at site of- computer - '4,- o oy L
; ~ b. * at any distance via te]ephone Ilnes AR
: 2.7 "via punched .or marked cards " . . o T
o - 3. 'v1a other magnetic media (tape, dlskette) '”; ';

*H.1. 5 ’Recognnze the’ rap1d growth of computer hardware slnce the 1940 s

L*H:2. 1

;_ 6mggre'computer processlng and stora

ge. capab111t1es to the human bra1n l1st1ng

'Software

P

A

and Data Process1ng (S)

‘some general 51m1]ar1t1es and d1fferences, St e e T

TS

o~

[

Ident1fz the fact that we comnun1cate w1th computers through a b1nary code.;
S 1. 2 dentifz the need for data to’ be organ1zed if 1t is to be usefuI
S 1. 3 dentlfz the “fact. that 1nformat1on lS data whlch has been g1ven mean1ng )
AP Identif the fact that'data is'a coded mechanism for. communicat1on ?” R
S.1.5 Ident1fx the fact that commun1qat1on is the transm1sslon of 1nformat1on v1a coded '
_ ."4',‘messages R ‘ S v Lo D
©*S.1.6 identlfy the fact that data proceJSIng~1nv01ves the transformatlon of data by
L ,means of a set of pre—def1ned lules : R o v
) *S.'l_;7j ;,Recogn1ze that a computer needs lnstructlons t’_operate...i L"f.j.al_ f‘; xf
7*5.1.8 Recogplze that a computer gets 1nstruct1ons from a program wrltten in a pro-
- ‘ gramn1ng language. ‘ "‘w,,_p:.u . . S i :
4 _.*Sﬁlﬂ9" ;Recognlze that a. computer is capabTe of stor1ng a program and data
-"*S,I.IOI .R cogn1ze that computers process. data by searching, sort1ng,.de1et1ng, updatlng, i
R ﬁSummar\z1ng, r0v1ng, etc. - o ‘ e i o
) . . L - . - 4
- %8,20 iSelect an approprlate attr1bute for orderlng of data for a partlcu]ar task. )
~8.2.2 r"Des1g an eTementary data structure for a g1ven appllcat10n (that s, proV1der T
- - order. for the data). o, : o R S
: S'2‘§ ' Des1gn an elemcntary cod1ng system for a g1ven appllcatlon
ffProgramm{ng,and Algorithms (P) o " A??‘,. SR L L
'NOTE The student shouId be able. to acconpllsh obgectives 1.2-2. 5 uhen the algor1thm is

P

expressed as a set of Eng]lsh Tanguage 1nstructlons and in the form of a computer program

-

‘ P Recognize the definit{on of "a]gorithm‘"-f ) S .
4 a){*P.l.Z Fol]ou and give the correct output for a. simple a]gorithm ;

\.4__,-.,l~ - ‘.. I L - . ]9

Y v IR s
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Aruitoxt provided by Eic:

: ._;M_;‘.Zrl__m_ odify a- simple algorithmmto accomplish a- new -but- re]ated ta5n.

‘P.l 3 G:ven)a simple algorithm xplain what it accomplishes (i €ay interpret and gener-
w0 alize . )

o

‘,'P 2 2{. Detect logic errors "in-an a]gorithm. . 'E’

" P, 2 3ﬁ Correct errors in an 1mpro er]y functioning a]gorithm.

P.2.4 Deve]op an algorithm for SO Ving a specific prob]em. TR 3' _"
P.2.5 Develop an a]gorithm which can be used to so]ve a set of Simi]ar prob1ems. },.
: Qpljcations (A)
oAl 1 1 Recognize specific uses of computers in some of'the fo]]ou1ng fields: |
L E a.. . medicine -~ . T M military. defense- ‘systems -
b. . law enforcement L ©hi weather. prediction ' g
Cc. education - C ~.1.° ‘recreation RV .
~d. ‘engineering J. - government - -, ¢ .
. : .. e.  business. - k. ‘the 1ibrary ! L
e . f, 'transportation . ]..':creative arts o )
- A2 dentify the fact that there are many programming ]anguages suitab]e for 2
. Do partitb]ar app]ication for buSiness or. science. . e , - ‘
: p*A 143 Recognize that the fo]]ow1ng\activ1ties are among the- maJor types of applica-'
o . tions of the computer- . . .
"-» :@. - information storage and: retrieva]u R , '_ .
b. . simulation and modelling - CoTmee - s
- €+ " process -control - deciSion making L ST YA
d. computation . v e e S
e." data processing BT ',, . Co ) . 'va
'o*A;1.4f ecoonize that computers are generai]y good at 1nformat1on proce551ng tasks that
ST enefit from: -', Tt : N . S
L g ‘2. speed B S R PR o
- b, aCcuracy o S _ I A o
€. repetitiveness . o oo dgft. o
*A.1.5 Recognize that some limiting conSiderations for- uSing computers are: "
. - a. cost ) .
b. . ‘software availability S SR ' - .
TGl sgorage capaeity : “7 - . . . :
'._fA.I;B Recogniz the basic features of a computerized information system.
*A.2.1 Determine how computers .can ‘assist the consumer. ‘ '
v }*A.2.2 Determine how computers can assist in a deciSion-making process. 3
A;2.3 Assess the feaSibility of" potential applications. '
: A 2 4 Deve]op a’ new- application. : :% . ’f_ .
*1;1.1 . istinguish among the foi]oWing careers: o - .*.'” T
. a. keypuncher/keyoperator I A systems analyst R _
_ b.. * computer operator o e. ~ conputer scientist’
€.t computer.programmer . R . .

‘,*if],Zl' Recognize that cowputers are used to comnit a wide variety of serious crimes but
.. especially stealing money and stealing information..

¢!1;1.3ﬁv .Recognize that identification codes: (numbers) and passwords are a primary neans,
- for restricting use of computer systems. sof computer prog:ams, and- of data fi]es

. ,-%.J

ERIC ..




o i;,].s ' Ident1fy some advantages or d1sadvanta?es of a data base conta1n1ng persona] in

1.1.4 - Rccoqnize that procedures for detect1ng computer based cr1mes are not we]]
’ “EEVe]oped ‘ , . .

- formation on a large nuiber- ofopeop]e €.g.y the list might 1nc]ude va]ue for’

- *1;1;8‘. : ecogn1ze that competer1zat1on both 1ncreases and decreases emp]oyment

: *],1.9. " Recognize that computerization both persona11ze, and 1mpersona]1zes proCedures
‘ ?l,],id- ecogn1z e that computerizat1on can lead to both great 1ndepcndence and dependence v»j

= fl.l.]fl ’Recogn1ze that wh1]e computers do not have the menta] capac1ty that humans do,

*1.1.12 Recogn1ze that a]]eged "computer m1stakes” are usual]y m1stakes made by peop1e

La2a Plan a strategy for trac1ng ‘and-’ correct1ng a computer re]ated error’ such as a

'*1.1;7«h 'Recognlz hat most “pr1vacy prob]ems" are character1st1c of ]arge 1nformat1on

'esearch and-| potent1a] for pr1vacy—1nvas1on ,
1.1.6 'Recogn1ze several regulatory procedures, e. g., pr1v11ege 'to review one's own:

file and restrictions on use of Universal persona] ident1f1ers, which he]p to .
Ainsure the 1ntegr1ty of persona] data f11es ,

flles whether or not thcy are computerlzed o -

.in f1e]ds such as. educat1on

._upon one’s tools.: oo . ) L
through téchniques such as artificial 1nte]11gence,_ omputers have been able

~ to modify. their own 1nstructi‘n set - and do many of the 1nformat1on process1ng

~ tasks that humans do . - ,

~e

billing errors, . g »
1.2.2. . xg]a1n how computers maPe pub11c surve111ance more feas1b1e

?1,2.3v Peco nize-that even though a person dogs not go near a’ computer, he or she is.
affected indirectly because the soc1ety is, d1fferent 1n many sectors as.a’ conse-
quence of computer1zat1on

1.2.4 £521a1n how computers can be used to 1mpact the d1str1but1on and use of eConom1c
: and po 1t1ca1 pounr ) : . v

- COMPUTER LITERACY OBJECTIVES - AFFECTIVE
fAtt1tude. Va]ues, and Motivation (V) _ . )
.*V.J 'Does not feel fear, anx1ety, or 1nt1midation from computer exper1ences
w2 Fee]s confident about his/her ab1]1ty to use and contro] computers v
4,*V;3~ | 'Va]ues efficient information proce551ng prov1ded that it does not neg]ect accuracy, .

3.fv;4 - Values computerizat1on of rout1ne tasks. so long as.it frees people to engage in

.V.6,* Values econom1c benef1ts of computcr1zat1on for a soc1ety ' ”lv -%"

.'V;Q Describes past experiences with computers w1th positive affect words 11ke fun, o

) V.Qi' ~ Given an oppor;tunity, spends some free time using a.computér.

-."vthe protect1on of individual. r1ghts and social needs.

other act1v1t1es and is’ not done-as an end 1n 1tse1f : . .

*V.5 Do Values 1ncreased cormunication and availability: of 1nformat1on made poss1b1e
through computer use provided that‘1t does not vio]ate persona] r1ghts*to privacy
and accuracy of persona] data. . ,

V,)-; . %_joys and desires work or p]ay w1th computers, espec1a11y computer ass1sted ,
: anﬂ'g . o .o Q‘» - . Lo

'excfling. chal]eng1ng. ete!

e s

°

v to. . c '



- Summar, ?_,5hy

i These obJect1ves represent an operat1onaT def1n1t1on of computer ﬂ'

fl1teracy They are “1nformat1onaT" obJect1ves and not 1ntended

'to def1ne m1n1mum competenc1es for secondary schooT students

A Our soc1ety s grow1ng reT1ance on. computers and computer appT1cat1ons
demands that the pubT1c come to understand th1s phenomenon Our schools
fhare Teft w1th the respons1b1]1ty to deve]op curr1cuTa in computer T1teracy
rFor 1nstruct1onaT purposes th1s is. generaTTy understood to refer to the B
'.TeveT of knowTedge and understand1ng a person needs to funct1on effect1ve]y
'1n a. computer1zed soc1ety Wh1Te we cannot prev1seTy def1ne computer
"T*"T1teracy due to 1ts s1tuat1onaT nature, it 1syposs1bTe to def1ne maJor
. components or d1mens1ons of computer Titeracy. By deveTop1ng spec1f1c -
Tearn1ng obJect1ves for each of these d1mens1ons, we hayelprov1ded
—'feducators with a framework wh1ch can heTp them organ17e and 1mpTement
';computer T1teracy programs These obJect1ves shoqu heTp 1nstructors ;'-
: deve]op*more comprehens1ve and cTearTy focused 1nstruct1onaT comput1ng

A

3‘act1v1t1es to heTp the1r students understand computers and the1r uses in.
- our soc1ety.fm - .5_",’ if,'f_ v r7t;i ét - '_*, _ C o

-1
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S chapter 3

A’ SURVEY oF -’INSTRUCTIONAL-» ACTIVI-TI.E:S I MIlNNE_SOT"A;'.'S._CHOOLS

S1nce one of the pr1mary purposes of th1s research effort was to ;

‘ measure ‘the- 1nf]uence of typ1ca 1nstruct1ona] computlng act1v1t1es in

schoo]s on the deve]opment of an- awareness and understand1ng of computers; 15_”

e

J,a systemat1c procedure for 1dent1fy1ng these act1v1t1es was needed The-,ly,
2, !

91[1dent1f1catnon and se]éctlon of typ1ca1 act1v1t1es was accomp]1shed

| through a statew1de survey of a]] mathemat1cs, sc1ence computer sc1ence/data

<

'_ process1ng and bus1ness educat1on teachers Wh1]e the resu]ts of th1s RS

'_isurvey have been d1scussed 1n a recent]y pub]1shed art1c]e t1t]ed "Instruc-

.D“ A“

,t t1ona] Comput1ng Acceptance and Re3ect1on by Secondary Schoo] Teachers"
;-(see Append1x A), we - have chosen to br1ef]y descr1be the survey here 1n
B iorder to. report the comp]ete effort of our research group While the

:fibas1c purpose of the survey was LO he]p JS 1dent1fy and categor1ze

~ . >*'-~s e

7]teaqhers that were teach1ng about or w1th computers, the survey represents 2

-

_one of the most comprehens1ve attempts to exp]Ore the ro]e of computers

- - Ce e

. Y B R T ‘ oo
_ and comput1ng 1n sc1ence educat1on ’ 'ff*pji%;g;,t:; "ﬂ o Coa

"7_\ Teachers, eSpec1a1]y n‘new. and emerg1ng curr1cu1um areas such as _

o

: ‘comput1ng and computer 11teracy, have a very s1gnficant 1nf1uence on the

;,structure and content of 1nstruct1ona1 programs and approaches “In the ; rf :

v"v'. »

;yabsencetof c]early def1ned mode]s andzapproaches or textbooks to gu1de "::;:"

vi;the1r coyerage of top1cs, they p]ay\
f;shap1ng 1earn1ng opportun1t1es._ Mor;_

mathemat1cs teachers, and to a ]esser.d ree the sc1ence and bus1ness ,'
) educat1on teachers,/have been the mot1vatfng force beh1nd the 1ntroduct10n 1:4—

of - conputers 1n the secondary schoo] sett1ng "In add1t1on to br1ng1ng the

computer\1tse]f 1nto educat1on as a too] they have been 1nstrumenta] in




7

” the des1gn and 1mp1ementatlon of computer 11teracy programs as we know

N

: ,them today

| | E METHOD | |
A ma11 quest1onna1re was deveToped and d1str1buted in February,'
: s 1978 to aTT 6 837 M1nnesota secondary school. (grades 7 12) teachers 1n L
o mathemat1cs, sc1ence and bus1ness educat1on The;names of the teachers |
jwere prov1ded on ma111ng Tabels by the Edua?t1on Data Systems Sect1on of ,ffb‘
"the M1nnesota Department of Eduoat1on and’ represented the most - up to-fgff;“'} ’

date and compTete 11st ava11ab1e These subJect areas were' seTected

/
because they had the h1ghest proport1on of teachers us1ng computers or

I

ch1ngﬁabout computers in the1r cTasses * ,;;,@Q;ff'kﬁ _2“\;1?' ' --'EJJ.J,

\ i

. The quest1onna1re, ent1t1ed "A Survey About Educat1on and Computers,"_“
“T was purpose]y br1ef w1th one. pagc for aTT teachers to: compTete and a ,7_ .
| second page for teachers 1nVO1ved in computer reTated act1Vrt1es to | i
f'descr15e the1r 1nvoTvement (See Append1x D) After s1x weeks, there ,vifh

'”h was a foT]ow up/ma111ng, and a tota] of 3 576 quest1onna1res (52 percent)

1 -

were returned
To est1mate the degree of b1as, compar1sons were made\wlth all
/

o ava11ab1e stat1st1cs for the state popu]at1on of teachers (See TabTe 2)

£ »

'f.-Because off1c1aT records do not: d1st1ngu1sh between bus1ness educat1on

s

: teachers ‘and other vocat1ona1 teachers, our compar1sons are restr1cted

U *In add}t1on to th1s survey, ali schooT pr1nc1pa1s serv1ng schoo]s w1th

~‘grades 7-12 were contacted and asked to prov1de the names of teachers in -

their schools outside of mathematics, science, computer science, data. pro- ;

- .ctessing and business education who were active in teaching with or"aboyt.

_computers. The teachers identified through thjs prdcess (approximately. 550)f’
~were. contacted using the same survey quest1onna1re and responses were’ .
".obtained .from 250 teachers in.areas such as home economics, ‘social" studies,

industrial arts, physical education, etc. - These:teachers were- not: 1nc1uded}_7' .

- in'the analysis from which the various’ approaches to. computer use’ 1dent1—f
- fied because they were not identified through a census and because’; most
,of these areas .are not trad1t1ona11y 1nc1uded dn sc1ence educat1on

e -



L . \ ..
o - .r * _
~Table 2 . o
- - e - conPARlSDN OF “SURVEY™ RESPONDENTS ' e ;
¥ -ANDMINNESOTA DEPARTMEHT OF EDUCATION STATIATICS, } ‘ ’
- SECONDARY OilLY NATHEHATICS/SCIENCE TEA ERS" ;,g :
.. . State U
Survey .~ Population -
o ' - . Respondents ‘Statistics ' -
J Years of Teaching ‘1f-*]0 e a2y 39y SN
o - LT "
R 20+ SRR I R NN R
| R - iloo (2711) © 100 (4748) .
b Y . ‘_ . - . | ' . : ] " \
. .. Gender . ° . " ‘Female " . 16% . - 16y
- Cooes 00 (21) 100 a74as)
-] " -Teaching Areasvﬁ o "Math o 589 - . .osag R
| '.Lav7";z; C . sclenge . 35 .- 43 L
i '«, Math and Sc1e ey ‘ __]l C "3 *k R
; ' U100 (2711) . 00 (4748).
. kil R N : o
A;kmfmff* Source s M1nnesota State Department of Educat1on, "ﬁianning.
Agency Reports," June” 6,_1978. N . T
E | Sk The state’ records do not separate out those - that teach 1n more
R ; than one area. We estimated the number of "math and science” - -
A _ -teachers by counting duplicate mailing labels. Our survey
e . {1~ +  asked each .teacher to check all "teach1ng areas. Consequent]y,
- ..} . our estimates of assignments to multiple areas; 1 e., -"math .
RN and sc1ence" are h1gher than the off1c1a] stat1st1cs. L
- ‘.‘ . 'A - . e . : . ) K . - ] ) . S =’}§?-'§

to mathemat1cs and sc1ence teachers (82 Ppercent of our samp]e) —’For

subJect area and gender, the survey and popu]at1on d1str1but1ons were _,,;f

a]most 1dent1ca1 There was % s]1ght overrepresentat1on of younger

teachers, those hav1ng taught 10 years or less, ln our samp]e. However, .

because the overrepresentat1on of less exper1enced teachers amounts to

~3 on]y 3. percent we have cons1derab1e conf1dence in the representat1venessf

°
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of the sampTe e _}"
AT] of the teachers were asked to compTete the§f1rst page of the

quest1onna1re, wh1ch asked “for bas1c 1nformat10n such as’ teach1ng area,

o

computer tra1n1ng rece1ved computer resources, etc. and for a response

"

to seven att1tud1na1 statements The att1tud1na1 data prov1ded\va1uab1e -
.
1nformat1on on teacher v1ews of computer use 1n educat1on and of the

1mportance of computer T1teracy

-

Teachers teach1ng w1th or about computers were’ asked to complete o

the second page Th1s 1nf0rmat10n was. used subsequent]y to 1dent1fy

typ1ca1 and representat1ve 1nstruct1ona1 comput1ng act1v1t1es and to .
. : .

- estab11sh a Tist of teachers wh1ch coqu be sampTed and asked to par- o

.._4;’1"_3.

’

T

t1c1pate 1n the assessment of computer 11teracy

-

RESULTS

Computer Use e i ' e '3 G }

One-of every two . (50 percent) teachers 1n the sample . reported that

[P P PP S <o o

. they had used computers ‘at some t1me 1n the1r c]asses, but onTy one-of

every three (33 percent) were st111 engaged 1n 1nstruct1ona1 comput1ng

(see Tab]e 3) The percent of dropouts (d1scont1nued computer users)

3 for the ent1re samp is 17 percent and: th1s 1s a fa1r1y stab]e proport1on

Current computer use, however, does vary by

7’

across the subJect area_,
subJect -Forty- three percent of the mathemat1cs teachers were currentTy
engaged in 1nstruct1ona1 COmput1ng but onTy 19 percent of the sc1ence |

o teachers and 28 percent of the bus1ness educat1on teachers were S0 1n- L

Type of Computer Use R f“f R P ';55" T
C _ L . SER R e
< Tab]e 4 prov1des a rank1ng of the computer-reTated act1v1t1es con-.' '
" \ 6 "

ta1ned on- pageﬂtwo of the quest1onna1re. Nhen'ranked on the bas1s of ! Al'{

. ) ? ‘-,. o - » . A P o ' ) N -Vv.-"v....

o S e e
. o A '\e “. - 28 - - i \m._ R . .
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. Table's

| COMPUTER USAGE STATUS BY. TEACHING AREA

ﬁ}fCurrent Teaching Area - {T-'g E
- L Math Math & Sc1ence Businegs A
- . p ST Only- ~  Science Only . Ed -

2 N b .

|4 cuFrent Computer o A . Yf" s 'fi- IR R
| Usen o T4l 4z 9% 28 G T

e ‘:“v : : : ";'t!‘li' i . (]]83) "v'g:
- B L, o A & S ‘ . EEALY
. D1scont%nued Sl e [

| ~Conputer Use O T T T L [ 0N
w R G - e L
S R S y

' Never Used =~ -~ L . R .
I"cm5ute' SRR - A 67 - 53

‘0.

a T PSSR SN —_ R (1794) 1
_ lTptar 100%: - - -100% © 1008 Gy 100%! “l00z .
y o o (1s99) o (291) (10387 (648) (3576)» AR
X% = 240.92, P .00, - y

vl . - o Y
. - . [ ¥

Thurthe nUmber of courses ih wh1ch thgwﬁnstruct1ona1.comput1ng act1v1ty
I -

"occurs, 1nstruct1ona1 simu]at1on 1s the most frequent act1v1ty Teach1ng,
.4;how to operate a term1na], student prob]em so]v1ng us1ng computers, 1n~';

h“struct1ona1 games, and the teach1ng ‘of computer programm1ng fo]low c]ose]y

'

‘f beh1nd Instruct1ona] comput1ng act1v1t1es such as dr11], us1ng the

r

computer as’ a surrogaté 1nstructor" and computer managed 1nstruct1on are

among the ]east frequent act1v1t1es in these d1sc1p11nes.,‘”

A . ) . .
’ " £ LT . o Loy L

' -Computer Resources-
. Eex

One of the quest1ons asked of the teachers was whether a. computer . }}”5“

vy

- - . . .
[}

"term1na1 or computer was ava11ab]e for use, w7th the1r c]asses. Tab]e_S‘Qi7"

S o




e L S _"' ; '
) NAIURELOEf§OMEUIERWUSE - ;-'~'x e

T T NUMBER OF COURSES % OF TOTAL - -
= | S INWRICH THE ACTIVITY . HUMBER OF -COURSES
o i IS eRoRiEy LISTED -

1. 'RUN SIMULATIONS ,.' 1101 R T 41 %

3 Vsruosur PROBLEM 'SOLVING g}[ L2 . 3w,
4. - sruosnr INSTRUCTIONAL GAMES« . .';.-;jgél« Lol 37,éil |
5.  TEACH PROGRAMMING i A TN "N
6. TEACH ROLE AND IMPACT -.:5'?j_»'f ;sqén o g e

7. "STUDENT LEISURE TIME. .,&:=;f'_~ '

8. AS A CALEULATOR _' B 79 ,

9. TEACH CONPUTER APPLICATIONS S0 s
10: - TEACH COMPUTER CAREERS * - 627. - 2358

11.;:DEMONSTRATE CONCEPTS B L 7 '/ujlfvze.o% -
2. TEACH COMPUTER HISTORY . '~_461 ifj-5' g0z :

3. TEACH HARDHARE/SOFTWARE concets 472 o am
o e o smoews s e 6.8
%mfi,ff_fg;w1s;>~MATER1ALs GENERA[\ON g o 115.3iv
B ;;116;7_T:ACH DATA PROCESSTNG ROCEDURES R S < X B
17 INFORMATION RETRIEVAg{q o L '%355 e; "'_"-‘.'; 1,~.12;3%':"'
: _f“"STUDEﬂF ANALYSIS OF DATA -~ ;. - K A PR
eras A TUTOR” o s \9}5%‘!

. 20.° SCORE TESTS. '. 3 'c-' - j'ilsi o am

'fZT,:JINSTRUCTIONAL MAAGEMENT © . mis T . Qi

.."lf22.‘;ELECTRONICS INSTRUCTION _f T fla

"Note. On the average. f1ve of these activities were checked for each. -
L course . :

PO

e T e
& -
; © 28.4%

',1 .

. *The total ‘nunber of all courses reported is 2668. e

2. TEACH TERMINAL OPERATION‘. f": S (1| R 38.6% ‘”v R

TN
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| Qussrrou_rs A COMPUTER™ TERMINAL I
- AVAILABLE FOR.USE WITH'YOUR CLASSES?

»

% i ; .Users*‘ '“:.(‘Non~Users o T A
E Yes. Anyt1me SR T T AR TR A I S

. | N ". . ) ol ' t. B . : . ‘_‘ -
: : : L L r . ’
N . . . oo B . . . .. : PR .
. v

ﬁf#“v-d L res. Somet1mes . o8 S )

Don't Know '+ o s T
B R e R o . BT

lo“Response 'flli.: S g TR -
A g SRR S

R Y B T, 1298 S0 TR e el
g * ;‘These teachers teach w1th and/or about computers in at least ‘ ' kR
..one of their ¢lasses..: - e o
**_rInc1ud°s teachers: ident1f1ed by pr1nczpals as be1ng teachers'
- -outside of mathemat1cs, science, computer sc1ence.\buslness : - e

educatlou, and data proqess1ng areas who ‘teach w1th or about . S >
.|.computers e : 2 o : : .

ﬁshowsdthat‘65 percént of the teachers respond1ng'had actess to a term1na1

‘ at least spme of the‘t1me. The users had cons1derab1y greater access
.*(86 percent) than d1d the non- users (54 percent) Another measure of
_igthe ava11ab111ty of computer resources was obta1ned through a quest1on

M

. re]at1ng to ava11ab111ty for student use. As shown in- Tab]e 6 25 pe{cent

’ of the teachers responded that 1n the1r schoo]s no term1nals or computers

-,.»;4

1

| were ava11ab1e for student use~ The largest percentage of respondents

e

(38 percent) were “in schoo]s where on]y one term1na] or computer was
L

.I "
e LW . et

_ iava11ab1e for student use. :"'fﬂ- e .}ﬁ:*

n

Yo,

"lComputer Tra1n1ng R L

The teachers were asked whether they had rece1ved tra1n1ng about

AR i
. R . .




R .
i tied

e S — = I ;_ L

,TI":.'computer‘S OT‘ computer‘ USE 1n educatu)ng AS Tab]

”(1nc]ud1ng se]f tra1n1ng)

'rece1ved

L

workshops, se]f ]earn1ng, or other means,

o . 1 ':f'éj?‘ QUESTION HON MANY COMPUTER
i g © .+ .*KEYBOARD TERMINALS.OR’ COHPUTERS
ARE AVAILABLE FOR STUDEJT USE?

*'.,'Users*zﬁ,.

o f‘?r: | _'?')ﬁ;“1§§u;¥,w_ﬂ;'

..

Jeset o a2l

"”~f§~.feachiw1th and/or_gboutecomputersﬁ;

'

'NonhUsersj,;‘

i ‘ . ',i ”é:' ". . ; *
’ '.'_"4 . : . - 6 3 3 -

. Total *

D

L

-

of the respondents 1nd1cated that théy had rece1ved some sort of tra1n1ng

)7.

(42 percent) had rece1ved tra1n1ng 1n us1ng computers in the1r d1sc1p]1negn‘

(see Tab]e 8)

i

tusers (92 percent) than the non users (62 percent)

e 7.111ustrates, 72 percent-:‘?

v

Tra1n1ng was'much more preva]ent among thei

Near]y as many respondents

A]most one-ha]f (46 percent) Of the respondents to‘the quest1on B

Lo

N
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RO A " UESTION:- ' HAVE. YOU ‘RECEIVED TRAINING R N B
A A -(THROUGH COLLEGE COURSES, WORKSHOPS, . - '~ |7 "~ o
BRI B 4-f. 'SELF-LEARNING) "ABOUT COMPUTERS OR . A B O
SR + T COMPUTER USE IN EDUCATION’ P %

/ T R
. ¢

A . Users* o _-Non?User-‘- = Total

Lo e e e TR

B R TR Y ST 17 S -

e T . .

L Teach with and/or abOut computers Co e

- - . . 2 . °
f . .o v P .t :

S vave vou Recerven TRAINING i S B
(THROUGH COLLEGS- COURSES, WORKSHOPS &+ " .7
SELF-LEARNING) 1l THE FOLLOWING AREAS’ ‘: ;

. -

".. .

. Computer Use in Your Discipline 42%f5}’j :.ﬂjﬁmf'

. BusinessData: Processifg = " .’._'713%”'f?;"””'
o S F ) S

'Computer.Progfémming 

Survey of Coﬁputer‘in_éduéétion o

“ e "'4-Computen %cieﬁée - ’yél
: - othef e
r" v : @ ’ 4' . . "“4 .
t * Mu]tiple responses were possiB%e BaSed ! v

on 3808 regpondents. L o

(
b

. bl
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| ;Teacher Atfltudes Toward tomput1ng

?;iusers/non-users to these statements . .;;yf'gjf’f,‘5'"

| that computers p]ay in- our soc1ety" (Item 3)..

‘Lv29 percent were undec1ded

-acceptance in mathemat1chg

V'percent were undec1ded

they were asked to 1nd1cate the1r degree of agreement or. d1sagreement “li:"

.w1th seven statements Tab]e 9 and F1gure 3 show the responses of the

DA e

The responses 1nd1cated strong support for: the need for genera]

'm1n1ma1 computer ]1teracy among secondary schoo] students E1ghty f1ve o

'y

'percent of tne respondents agreed or. strong]y agreed w1th the Statement

-

| 1that "every secondary schoo] student shou]d have some m1n1ma1 understand1ng'
Qbof computers"-(Item 1) An even 1arger number of respondents (93 percent),;_-r.

5agreed that "every secondary schoo] student shou]d ]earn ab0ut the ro]é

“
a

On]y 27 percent of. the respondents thought that "every secondary

fschoo] student shou]d be ab]e to wr1te a’ s1mp]e program"'(Item 2)

kS Near]y 45 percent of the teachers d1sagreed w1th th1s‘statement wh1]e

-4
@

-

Two of the statements (1tems 6 and 7) dea]t w1th the teacher s

1:percept1on of the genera] va]ue of computers in educat1on The1r

: responses show that the teachers genera]]y fe]t very pos1t1ve toward the

use of computers 1n educat1on E1ghty -seven percent agreed that computers'

: wcou]d be ‘a usefu1 1nstruct1ona] a1d 1n many sybaect areas other than

Lfmathemat1cs Hh1]e h1stor1ca]1y the computer has found 1ts greatest

"courses, the respondents see 1ts va]ue in other

-subJect areas as we]] | In add1t1on, the maJor1ty (69 percent) of the
. teachers supported use, of computers in educat1on by d1sagree1ng w1th

" the statement that computers prov1de more d1sadvantages than advantages

1n educat1on On]y 3 percent agreed w1th the statement while 23

v

Iy
A
l'.'.

vi.,'34-|. N ‘:/. N



.. Table9

B I

" USERS VERSUS-NON-USERS

. STATEMENT

:<“"f§"EVERY SECONDARY SCHOOL | USERSY: © V' - | -4 |6 .| 45 | 45 . | 1291
- STUDENT 'SHOULD HAVE | - | - .| . A PR CHRSEAE I .
-~ SOME MINIMAL: UNDER- - * |- NON |l . 2%..{, 8 9.« . |57 25 | 251 |
.~ STANDING OFPCOﬂPUTERS LY U | RPN IR A

' Aoy o7 83 cfl32 | 3802 ¢

s

2. EvERv.SEconDARY schooL  fusersll 6° |36 | 26- | 26. [ 5 - | 1290
. STUDENT SHouLD BE#BLE |-t .+ . | 1T}
T WRITE A SIMPLE - - | Non | ‘oo |'37- "|'s0 [ 21 | 3 | 2509

PROGRAH: . V| IEE PR RN ETSURLIR BRSO § | ‘3799
. e[ ALLTH 8 pe37c Tht2s f 23 40 | 3799,

3. EVERY SECONDARY SCHOOL  |USERS{f 1 [ 1~ 3 54. | 41 .| 1289

" STUDENT SHOULD.LEARN - SR | U g N A SRR
‘¥ CABOUT THE'ROLE THAT.- | .NONJ| 1 "] 2] 6+ - 64 .| 28. 2510
g ';COMPUTERS PLAY IN, OUR o % (R R R R BT
| SOCIETY S A o2 L 's ey o] 32 | 3799

4. MY TRAINING HAS ADEQUATE-{USERS|| ‘4 |18 | 17. | a7 | 15 [ 1287
L SLY Equdgpsu ME TO MAKE - N S R R
DECISIENS-ABOUT USING | Non || 16 0 |7 23 4 2494
- COMPUTERS IN MY TEACHING,| .l . f_ - o R
o P Y. 1T:" | S A I B I R ) 8 | 381 -

e

'5.. THE-EFFORT NECESSARY TO |usersi{ 16 | 47 " | 22 12 & | 1286
- INTEGRATE COMPUTERS INTO SRR AR A G P
;MY TEACHING IS AN IN- L NON || 6 | 29 40 | 19 .4 6 | 2485
* EFFICIENT USE OF MY szg;'-_- N | - o o e
S o A o9 | 3 38 |17 ".p s o 3.

K3

6. COMPUTERS can 8E A use-- fusersll~ 1 | 1| & |51 | a2 | 128
©FUL INSTRUCTIONAL ATD INT| fi - o f o

© MANY SUBJECT AREAS OTHER | on || 17| 2| 13 1763 |21 ‘2507—

- THAN MATHENATICS o R S O R P I I O I )

1279

7. jCOMPUTERS PROVIDE MORE {USERS{ -30 . [ 5 . {.11 . | "5~
4 7« DISADVANTAGES THAN .~ |- |t a S ; oo
ADV/\NTAGES IN EDUCATION SNON-Jl 15" " | 20 29. "] .6

ALL-J{ 20 | 49 :'23! -} 6 -

2500
3779

o’ w

;~u;d€¥ff"usERsu:rEAcn wljﬂ,wAND/OR‘ABOUI COMPUTERS -
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An add1t1ona] att1tude statement attempfed to gauge whether teachers -
fe1t.us1ng computers 1n the c]assroom was worth the effort (Item o)
Forty four percent of the respondents d1sagreed w1th the statement that

"the effort necessary to 1ntegrate computers 1nto my teach1ng is an
v1neff1c1ent use of my t1me." S1xteen percent of those who taugnt w1th

and/or about computers (users) agreed w1th the statement wh11e 25
percent of the nonusers agreed | .ﬁ;ﬂ 1;;i‘_“ | ;‘f‘* o '1 7_] T

.

Teachers were a]so asked to respond to a statement ref]ect1ng the ,,5

vvadequacy of the1r tra1n1ng re]ated to computers (Itam 4). Forby»four ".e;

&

"Percent or near]v one-half 6f al ,Aeachers—deagreed'wiLh the statement o

"that "my tra1n1ng has adequate]y equ1pped me to make dec1s1ons about

--us1ng computers in- - my teach1ng Only 22 percent of the users d1sagreed

wWith the same statement wh1]e 56 percent of the non users d1sagreeed

S1m11ar1y on]y 27 percent of the non- users agreed that the1r tra1n1ng was"
N i‘ T~ “‘
'adequate to make the dec1s1ons wh11e 62 percent of the users agreed

%

,(See Tab]e 8)

{f[ﬁ.é..gtt SUMMARY o »4 .jnr ;i:‘~“ﬂ;f?;--§'~
It 1s eV1dent from these data that“eachers strong]y support m1n1ma1
':understand1ng of computers and the1r socleta] ro1e for every secondary o
}schoo1 student .that they genera]]y fee] pos1t1ve about the va]ue of
computers 1n educat1on, and that they genera]]y fee] pos1t1ve about the
hva]ue of computers in- edUCat1on In terms of the1r own 11teracy
regard1ng computers, many of them fee] 1nadequate]y prepared to make'”
dec1S1ons about us1ng computers A compar1son of teachers current]y
;us1ng or teach1ng about computers w1th other teachers shows that users:
see. the1r tra1n1ng regard1ng computers 1n educat1on as much more adequate

~than non users ~ Those 1nterested in a more comp]ete ana]ys1s of these o

‘data are referred to the paper conta;ned 1n Append1x A . "_‘-,f'; ;7"£ .

40
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-‘Chaptér“4 ‘;‘"f R

A FIELD STUDY ON THE IMPACT OF SCHOOL COMPUTING_ _54 .
ACTIVITIES ON STUDENT ATTITUDES AND KNOWLEDGE

-

Computer 11teracy is be1ng recogn1zed by a grow1ng number of educators

d

Dfat a11 1eve1s of educat1on as an 1mportant educat1ona1 goaT Th1s, 1n
_;turn, has spawned numerous 1nstruct1ona1 efforts des1gned to 1ntroduce -;:‘
i_students to computers and to 1mprove student Jwareness and understand1ng
of computers and of the1r use, m1suse and 1mpact Most of these: we]]-
rf1ntent1oned efforts are 1mplemented in. the absence of a cTear under- ‘;;;;;;a;
;stand1ng of’the computer 11teracy Teve]s of enter1ng students, w1th . f
;11tt1e 1nformat1on concern1hg the potentTaT 1mpact of comput1ng act1v1t1es
on the deve]opment of computer,related knowTedge and att1tudes and
'w1thout a cTear statement of the 1ntended resu]ts L _ . 4
| In an attempt to heTp estabT1sh the necessary conceptua] and emp1r1ca1‘
foundat1on upon wh1ch effect1ve computer T1teracy progr;ms can be- e
_bu11t we conducted a. f1e1d study des1gned to he]p estab11sh base11ne ilf“.‘
:datadregard1ng student c0mputer 11teracy and “td determ1ne the re]at1ve
_1mpact of var1ous 1nstruct1ona1 comput1ng act1v1t1es on- the deveTopment “__?
of computer 11teracy - 'ff;”ngyﬁi‘.gki | - -
" fIh1s study -Was. organ1zed around two bas1c reséarch quest1ons e
| A;T.{E'Nhat 1s the computer 11teracy Ieve] of students both when they
‘q-.iTIenter and when they Teave courses w1th 1nstruct1ona1 comput1ng
.iact1V1t1es7 At those t1mes, what do they know and fee] about
'GZIJT_what are: the re]at1ve contr1but10ns of typ1ca1 1nstruct1ona1 g
?Tcomput1ng act1v1t1es to the deJLTopment of computer 11teracy7 I
Th1s chapter descr1bes the methods and resu]ts of our effort Ne'f

.‘-3__ e



?beTievelthat thefvaTue of'thTS\(\;earch is to be found as mucn 1n the

e
def1n1t1ons .and data coTTect1on

“

Tne Computer L1teracy Quest1onna1re (Append1x E) wh1ch was deVeToped tof

atruments as 1in the a tuaT data produced

' measure student know]edge and att1tudes, has aTready been used 1n var1ous

‘-

parts of the country to heTp&determ1ne the need for and 1mpact of computer

T1teracy programs In add1t1on the obJect1ves based def1n1t1on of 4v"

LT

comp ,er511terac/ wn1ch prov1ded the framework for tne deveTopment of

the assessment 1nstrument nas been used to heT& plan and structure fvj,;_:\

’~°q'

computer T1teracy programs 1n numerous schooT d1str1cts We trust that o

’ these products w1TT cont1nue to be of pract1caT benef1t to cTassroom

P

' teacners. ATso we. beT1eve that ‘the baseT1ne data on student computer o

T1terac/ and the 1nformat1on regard1ng tne 1mpact of 1nstruct1ona1

act1v1t1es w1TT heTp to‘prov1de d1rect1on and focus,to this. rap1d1y

expand1ng area of sc1ence educat1on :f.; ‘g:

COMPUTER LITERACY OBJECTIVES '.';, . S Co o

The deveTopment of a comprehens1ve set of computer T1teracy obJec- -f T

t1ves was the f1rst step in. our, research effort These obJect1ves, f:
.,‘ : 0 P . o
4 wh1c1 are T1sted 1n Chapter Two, were deveToped to prov1de a structure' N X

p

for the deveTopment of a computer T1teracy assessment 1nstrument _/we ,p

feTt that the assessment 1nstrument shoqu be comprehens1ve and systemat1c ;

.

.___,
-?

and that the onT/ way - th1s goaT coqu be ach1eved was by creat1ng Al

J

def1n1t1on of computer T1teracy expressed 1n concrete Tearn1ng outcomes
v

Th1s T1st of obJect1ves, in add1t1on to a1d1ng us.in the deveTopment of

Y

an’ assessment 1nstrument provides the consumers of our research w1th
N ).‘x

the operat1ona1 def1n1t1on of computer T1teracy The assessment 1nstrument

. [
.2, 3 £

1s not 51mp1y a Toose coTTect1on of . test 1tems?'j'

w1tn spec1f1c sub tests matched to spec1f1c Teatn1ng outoomes ThlS_;'

:35 15
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‘iapproacn to the def1n1t1on and neasurement of computer ]1teracy is
'flex1b]e enough to accomoda;e d1ffere def1n1t1ons yet it prov1des a

_,funct1ona] way of ]1nk1ng the concept to the measurement of 1ts var1ous

~ . ? .
;-d1mens1ons : Rather than argu1ng about the "best“ def1n1t1on of computer :

_ ]1teracy, an act1v1ty wh1ch has ]1tt]e pract1ca] payoff th1s approach

‘ a]]ows us to beg1n to assess ]1teracy levels and the 1mpact of ]earn1ng

T

- . . ~ . . 4

'act1v1t1es ,._’;: - AR f,‘ c fb" ﬁh'—f
We began the deve]opment of the obJect1ves by co]]ect1ng 1nformat1on

fregardwng current 1nstruct1ona] programs wh1ch have computer ]1teracy as

Ca maJor goa] so that we cou]d exam1ne the comp]ete range ‘of 1nstruct1ona]

‘prograns inv01v1ng computer use or, hav1ng some obJect1ves re]ated to

ol

?]earn1ng about computers A brief statenent request1ng such 1nformat1on

’

Qwas pub}1shed 1n a number of pub]1cat1ons reach1ng teachers ]1ke]y to be

;us1ng conputers Th1s strategy y1e]ded responses from a number of .
%
educators from across the counth host of them prov1ded a course

F

fout]1ne ‘a ]1st of course obJect1ves, a descr1pt1on of: the top1cs and the )
content covered "a. statement concern1ng the ]ength of the course or

hun1c, a- descr1pt1on of the student popu]at1on for wh1ch the course or

‘un1t was 1ntended and nn some cases, a copy of the tests’ used

In add1t1on we contacted a]] of the 1nst1tut1ons 1dent1f1ed by '

)

'HumRRO as offer1ng h1gh qua]1ty programs 1n tn1s area as we]] as other

‘schoo] d1str1cts, schoo]s and teachers khown by the research team to be

.~7

.act1ve 1n the area of computer use and computer ]1teracy

A

: These efforts produced a ]arge co]]ect1on of 1nstruct1ona] mater1a]s‘
e { ‘L >
’and course/un1t descr1pt1ons wh1ch were usefu] 1n def1n1ng the boundar1es

of current practice“1s a v1s computer ]1teracy Th1s 1nformat1on a]so
Y

he]ped in. 1dentqu1ng the var1ous d1mens1ons of tne concept




e

hundred textbooks, teacher-deve]oped mater1a1s, curr1cu]um gu1des, ; ‘; e.f*
course out11nes and over 2 000 1nd1V1dua1 tes 1tems,'a tentat1ve 11st
, of top1cs wh1ch we’ fe]t ref]ected the var1ous d1mens10ns of computer

. py_~‘
.]1teracy, was estab]1shed Th1s ]1st was rev1sed severa] t1mes and

LY o
1,f1na11y translated 1nto a ]1st of ]earn1ng obJect1ves wh1ch more c]ose]y
'.def1ned the 1ntended outcomes of computer 11teracy These obJect1ves
| were rev1ewed and rev1sed‘a number of t1mes by the prOJect team and
: f1na]1y sent to a carefu]]y se]ected group'of experts represent1ng the |

profess1ona1 computer soc1et1es, the computer 1ndustry, and the f1e]d of 'i
-education for the1r rev1ew and cr1t1c1sm.; Fo]]ow1ng th1s review the '

.prOJect team deve]oped the f1na] work1ng vers1on of the obJect1ves

It is 1mportant to note that these obJect1ves are 1nformat1ona1

f:obJect1ves. Wh11e some are stated rather spec1f1ca11y, exp1101t1y . “i,lfj'
Tzdes1gnat1ng a des1red outcome for the most part they are not "behav1ora1"
' but represent gu1des for the construct1on of test 1tems and for the .
‘iorgan1zat1on of content of 1nstruct1ona1 programs . S1nce the data =
fco]lect1on wou]d 1nvo]ve the test1ng of secondary schoo] students, there
was a]so a need to try to reduce the comp]ete set to. some sma]]er subset
t-whlch cou]d be assessed in’ a reasonab]e per1od of t1me - about 30. m1nutes
fThus the ]1st conta1ns a number of "core obaect1vé§" (marked w1th an 717»jiﬁv
'"*") wh1ch represent the obJect1ves used as the bas1s of. our assessment -

'effort ~In general, the experts who rev1ewed the ob3ect1ves suggested

Athat wh11e the core obJect1ves were approprqate_forsthe researc task

o _.)“ﬁ -

\/ v

there was a’ need to further extend and ref1ne th1s set to access,h1gher
:;]eve]s of cogn1t1ve sk111s and understand1nge We agree the reader shou]d -
inot attach ‘the not1on of- "m1n1mumrcompetency" to_th1s core set but rather
recogn1ze that th1s represents a viable and manageab]e set for an 1n1t1a] .
.assessment of computer 11teracy ,;}53, e h*";;‘;i'ffzg ,~.fﬁr_-}; g

: S o O : e




S e COMPUTER LITERAC"Y QUESTIONNAERE o wm

T ' = SRV ‘~~‘-

S1nce the pr1mary ob3ect1ve of th1s research was to assess student

¥
A .'u

know]edge and att1tudes and to measure ﬁearn1ng ga1ns assoé1ated w1th
d1ffer1ng types of c]assroom exper1ences 1nvo]v1ng computer and/or |
kcomputer top1cs, we. needed a comprehens1ve and emp1r1ca11y va11dated
-measurement 1nstrument wh1ch cou]d be used to gauge a w1de range of 'v';;
expected 1earn1ng outcomes !:;' "h ,t tf] o uﬁ ‘-Q.. o |
| Efforts to construct assessment 1nstruments and measure computer
11teracy to- date have‘been 11m1ted in scope and are 1arge1y unsystemat1c
Pernaps the most systemat1c effort 1n th1s area to date was that of the
Nat1ona1 Assessment of. Educat1ona1 Progress (NAEP) As a part of the ;v';f
p]ann1ng for the 1977 78 assessment of mathemat1cs,_the NAEP staff.
aSsemb]ed a group of computer educators to he1p them def1ne a strategy |
for assess1ng computer re]ated know]edge Th1s group spent cons1derab1e
t1me def1n1ng the areas of computer 11teracy to be assessed and produced
a def1n1t1on of computer 11teracy w1th a re]ated set of speC1ﬁ1c assessment

1tems Much of th1s work was never used however, due pr1mar11y to the .

.1ack of t1me w1th1n the tota] ma hemat1cs assessment effort ~ Our research

‘team rev1ewed the NAEP work and b 11t upon 1t The NAEP effort was the

5.

most comprehens1Ve and systemat1 ,to data#and"our efforts complementland"

-
extend the1r 1n1t1a1 work e

’

'bst ex1st1ng tests of computer 11teracy are mucn 1ess comprehens1ve or -

fsystemat1c than we wou1d 11ke ‘A number of such tests have been pub11shed

A

v1n tne popu]ar 11terature of’ Tnstrutt1ona1 comput1ng but they are not e
des1gned to be comprehens1ve assessment t001s; nor h\be\they been emp1r1ca11y
va11dated ﬁrls type of computer 11teracy test 1s usefu] to the degree '
that it he1ps Sc1ence educators or?ap1ze the content and scope of computer

11teracy or heips c]assroomsteachers construct cr1ter1on referenced
i - . 4 :




'.tests but such tests are not very usefu] to those 1nterested 1n do1ng o

PR

systemat1c research. ’ff'} ; jgj CET S . |
_ Teacher made tests of computer T1teracy represent another effort to

‘ measure computer ]1teracy but they are most often des1gned to measure

|

tfstudent knowTedge 1mparted “in conJunct1on thh a spec1f1c course QET
) 1nstruct1onaT un1t Wh11e th1s type of test1ng was of 1ntere t to us

hand numerous cTassroom TeVe] tests were coTTected and anaTyzed, 1t d1d

ot o~ RN e \_‘,

,not add mucn to the deveTopment of: the Computer L1teracy Quest1onna1re

.-; -'| o g

S1nce a comprehensave, systemat1c and emp1r1ca1]y va]1dated computer

j'T1teracy assessment 1nstrument d1d not ex1st our research team devoted

p.e§§5351ve effort to'the deveTopment and va]1dat1on of such a measurement

'»dev1ce The resu]t f thas effort Was. a two part assessment 1nstrument

wh1ch we t]tTed the omputen L1teracy Quest1onna1re (See jfpend1x E) . .*?5

’Part I of the 1nstrunent 1nc1udes 1tems used to, form e1ght t1tude scaTe

T(T) EnJoynent (2) Anx1ety, (3) Eff1cacy,,(4) Sex typ1ng, (5) Po]1cy Con—zft'

__cern,_(6) Educat1onaT Computer Support 67) Va]ue T (Soc1aT) d:(8)f;n o

j,VaTue 2 (Techn1ca]) Part 1T conta1ns 49 test 1tems of f1ve c gn1t1ve

7

7areas :d]) Hardware (2) Programm1ng and Algor1thms,;(3) Softw re and Data

ﬂProcess1ng,<(A) App11catnons, and (5) Impact The subtesf scores for these .

o

~f1ve cogn1t1ve areas were comb1ned to produce'a.compos1te measure of cog-

sn1t1ve computer T1teracy

The quest1onna1re represents a maJor product of th1s research
effort and 1t 1s the SUbJECt of a separate vaT1dat1on report (See o ;
Appendjx F) we would urge the reader at th1s po1nt to read th1s report |

to gain a more compTEte view of the nature of th1s measurement 1nstrument

.l/'A .b ‘w v v,' o ‘«‘- ‘ H
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‘_‘f’*’_ ALTERNATIVE INSTRUCTIONAL COMPUTING APPROACHES
| ~ One th1rdlpf the teachers (IIdB) respond1ng to our survey reported
teach1ﬂg onefo’lmore c]asses wh1ch 1nc1uded the use. of the computer or some
type of computer-re]ated subJect matter : In tota] 2668vspec1f1c courses m
were’ reported as 1ncIud1ng the computer or computer top1cs in some way o
| Uh1Ie each of these courses reoresents a un1que m1xture of - teacher~ *;}
deftned top1cs and act1v1t1es our research pIan caIIed for the pIacement .
of tnese courses into homogeneous categor1es based,upon the nature of | ‘
the 1nstruct1ona1 comput1ng act1v1t1es 1nvoTved Spec1f1c cIasses couId‘
tnen be random]y seIected to represent eacn course category Four .@:‘;f
" spec1f1c categor1es of= 1nstruct1ona1'computfno courses were estabI1shed o8
Programm1ng, Computer Apprec1at1on, Cohputer Stud1es; and Computer

Ass1sted Instr:;t1on THese categor1es are descr1bed be]ow (Seev'.

aIso Append1x . R
) » . R 9/. e

rogramn1ng (P)

ﬁ 1q Tn1s genera] category of courses centered around tne deve]opment of

.\%f-

‘fexposed to the e]ementary pr1nc1p1es of computer sc1ence and taught to

n!program 1n a computer Ianguage I1ke BASIC

In order to be p]aced nn th1s categor/, a'c,urse/un1t

CT s N

~_a)f' Had to conta1n a programm1ng emphas1s, ]'jf

.'_b)‘;7Coqu not 1nc1ude any s1gn1f1cant 1nstruct1ona1 mater1a1 on theefj

. roTe and 1mpact of computers in* soc1ety,¢,r : .:*:"3v.?fx R
“"-'_ P .. : - EE o L

"ﬂc)lj H1ght 1nc1ude any other 1nstruct1onah comput1ng act1y1ty

IR

cr1ter1a and were pTaced in, th1s category: Seventeen (17) of these

*EfThe course

names and tne d1str1but1on of courses'are.shown in TabIe IO

In‘ a]]: o




17 courses, students were taught to program in the BASIC language.,w_-~?fg

. >

Nost of the prob]ems that the students were ass1gned to soIve were of a

™

'ﬂmatnemat1ca1 nature. In add1t1on'toxprogramm1ng, he students often ran j’,ﬂ

=

11brar1es,, fiﬁfi'-v_y,v-f. o ',‘a..f; '-=-y~:-- T S ,;;
The f1rst six- courses 11sted were devoted total]y tq,computer

top1cs These courses gene- lly met for 90 hours between pre- and post-'

test1ng : The maTn functlon of these courses was to"teach the students

to program the computer..f:f!r'i'
, The rema1n1ng eleven courses 1n the programm1ng category were a]]
mathemat1cs courSes that 1nc1uded programm1dg'as a top1c. In~two of the ,,”

'

courses, on]y f1ve hours were spegr on computer top1cs so the coverage :

was not extens1ve Howeyer, 1n most of these mathemat1cs cqtrses,;

X

PROGRAMMING o :
' : " Courses '_ o ~~Number
Do e _Computer Science I' . i S
SRS T e ,-:?'-'-Computer Insights et A0
SR =1 “Computer, Programm ng R
Beginning,BASIC . N 1
Basic Computer S, SRR I
‘ | Advanced Math * -" o o 2
s ~ | Advanced Algebra e -1
yEL 1, Math 8 - 1
: oo Lt | General Math 9 o ST
. ' Accelerated Math 7 .. ) 1
. , “7 . . ~1 Algebra-l . . ) o 2
- . : '.-GeometryZ-' ' w2
' o . Probablhty and Statlshcs RE . J W o
| : AV

A

As requ1red by the c]ass1f1cat1on procedure, none of tnese courses

conta1ned any s1gn1f1cant coverage of the ro1e and 1mpact of comouters in

)

soc1ety : In some of the courses, however,. br1ef ment1on was made of com-=

_puter app11cat1ons but no organ1zed effo toﬂﬁncTude such top1cs wa% ev1dent

YA . .
: B : S N St e . . .
B Hog o B [ .




- . . N . .p . - ~-.-__. ﬂ .7
F1gure 4 1]1ustrates the maJorwcomputer top1cs and 1nstruct1ona1

‘- .

‘"r:act1V1tes found 1n th1s category The top1cs shown 1n the 1nner c1rc1e

u. I

|

E were taugh Hin _11 of the courses, whﬂe those farthest from the center

: (the outer- C1rc1e) _are top1cs that were present in only a few of the

oo courses' : E R ‘ . -' - .‘,‘ | .

. RuodcuaRTs

-/ "BINARY N
- ARITHMETIC/

. ENTERTNG: DATA
FORMULA EVALUATION

PRE-"
.. DEFINED -

FUNCTIONS CONDITXONALS .
R “ LOOPING ..
. - . - LIBRARY PROGRAMS . -
GRAPHICS .\ D OUTPUTTJNG oATA
o\ (PET) TN TR N e : y AR - .
e IOTED TN - - -+ NUMERICAL - L. .
Nrates N soRTiG /. AERC S
y : ) T, . - ~ . "‘ :‘J’;. . i . . N
Ly /. USER-DEFIHED K
: © FUNCTIONS / .
\ TYPES OF % : ; &
" COMPUTERS .., : '
HISTORY .- ,‘
- ST o .
-Computer Apprec1at1on (CA) o ' oy
Th1s category of courses ref]ects an, effort to deve]op an under~ ,
'stand1no of : the genera] use and mpact of computers 1n SOC]E'C_/ Courses
ah) th1s category cended to enp'1as1ze the non- tecnn1ca] aspects of
‘_.computer capab1ht1es, the socaa], vocat1ona1, educauona] uses of :
: s . R A e S
R o ;s,,ng,zyéff,, e et s"”'jj o L..:fxf7. RIS




conputers, oub11c att1tudes toward conputers‘ and m1sce]1aneous comvuter h‘
o I GoLwln e e

- app11cat1ons.

In order to be p]aced 1n th1s category,.,.course/un1t

i - .a) Had to 1nc1ude the ro]e and 1npact of computers as a top1c, _"”

"
s

"']:ﬂib) Cou]d not 1nvolve computer programm1ng, - %j

< ”',"c) M1ght 1nc]ude other computer aCt‘V1c';='

Th1s category was 1n effect opposrte of the prev1ous one.
Ten percent (267) of the computer courses 1dent1f1ed in the teacher :
;hsurvey were categor1zed»as computer aporec1at1on courses or as conta1n1ng

"computer apprec1ation un1ts S1x of such courses were se]ected to_rep—-

.{esent‘tnls.category (See Table 1]) ..'i:;’7~#;‘r "' ‘ f

LRSI COMHHERAPNECIKHON

c A aL Courses

o : . vAdvanced ,Bookkeepmg e
e . .| Office Education - - 1
CL - - Clerical I T T R
Office Practices - 1 B e
1

T Math'7 -
- Math 8 = .

he maJor computer top1cs/act1vtt1es found 1n these courses are

.,‘ ‘

shown 1n F1gure 5;_ In none of the four bus1ness courses d1d the teachers

. or students actua]ly use a computer.- Typ1ca]]y, f1e]d tr1ps ‘were taken _}v;

to bus1nesses that used computers for data process1ng. A1so the genera]
5ro]e of%tomputers in soc1ety (part1cu1ar1y 1n bus1ness) was d1scussed

.The mafn emphas1s was on e]ementary data process1ng In two of these
\
frCOUFSES, the tota] t1me spent on data process1ng and computer top1cs was

b »

3on1y 5 hours. In the th1rd course over ]5 hours Wwere spent on data pro- T

X R -~

’cess1ng top1cs Wﬂth cons1derab]e emphas1s on computer use ek




Y}

In the two mathemat1cs c]asses, the students used the computer to
run game and dr1]] pract1ce programs. The teachers a]so d1scussed the
h1story of computers, app]1cat1ons‘1n bus1ness, etc., and the 1mpact of

5‘ computers in SOC1ety The expressed purpose of the computer mater1a1

’ Figu_re 5. . - x

B TR

ST T MAJOR TOPICS: - COMPUTER APPRECIATION
. DRI . . -‘-’--4... . : . - QJ e 4‘4 Lo .. . B

- MATH DRILL - “FIELD IRIP (BANK, . , .
v e - 'COMPUTER - , L
. - " BINARY -
"SYSTEM
,k SN 4 v
. “HISTORY OF COMPUTING '
| prepARE A - oATA . APPLICATIONS IN SOCIETY . \ woy
“ 1" PUNCHED = - IPROCESS-_- / S (ROLE & I”PACT) ~ | COMPUTERS
RE © v | ING CYCLE | R
|G EOEE “CAREERS' INVOLVING - ,'.‘ORK
;. CARD ST T COMPUTERS - _ -
‘f.-‘bATA PROCESSING EQUIP- /e S ISt
. \ .. MENT OVERVIEW ) Psgisnggms ;]
47 N R
\ BRANCHING. .N__.°"
k N\ AND, LOOPING = _ RUNNING "SIMULATIONS/GAMES™ -
. ~CONCEPTS - - R _ S
: .- FLONCHARTING OF-ACCOUNTING CYCLE *. -

i D I P

.dwas to promote students 1nterest in- computers., The ektent of coverage o

‘of computer top1c$4d1ffered cons1derab1y between the two mathemat1cs

¢

~courses One course spent on]y six hours on computer top1cs wh11e the h,}'

~

éother course spent about 30 hours. 'Zg?lé : d. '"rﬁé

RS

e &




Computer Studies (CS) e

Th1s category conta1ned courses and 1nstruct1ona1 un1ts that comb1ned f,}»

computert;:ggfanm1ng w1th 1nstruct1on on the role and 1mpact of computers

P

+1in-socie In-other words, 1t comb1ned the two prev1ous approaches f - j -

prOgramm1ng and computer apprec1at1on.g _
| The exact nature of the i x- of these two strands seemed to depend on ;yg
'wthe background and tra1n1ng of the teacher. If the teacher taught mathemat1cs
| or compuLer sc1ence, it was more 11ke1y that the 1earn1ng act1v1t1es -
wou]d be organ1zed around programm1ng and computer science top1cs. If
the teacner was in bus1ness educat1on, the course was more 11ke1y to :
enphas1ze the soc1a1 app11cat1ons and 1np11cat1ons of computers.
.fCourses in- th1s caLegory o | e o
'a) Had to 1nc1ude programm1ng, .

e b) Had to 1nc1ude coverage of’the ro]e and 1mpact of. computers,
vqc) ' Cou]d 1nc1ude any rema1n1ng computer act1v1t1es.. o
T35N1neteen percent (507) of the computer courses 1dent1f1ed/1n the
'fteacher survey beTonged 1n th1s category Ten courses were random]y se1ected
Vtourepresent tnws category (See Tab]e 12) The students in all of '

'these courses rece1ved some 1nstruct1on 1n BASIC Tanguage programm1ng
vhHowever,_un11ke the courses 1n the Programm1ng category, there was ‘an. ~p,~:':«,¢
jorganlzed attempt on the part of the 1nstructor to teach students about o
;tne ro]e and 1npact of computers 1n soc1ety as we]] These top1cs were
lcovered w1th the heTp of genera1 d1scuss1ons, f1e1d tr1ps,4§pd the' ?‘jwi.w"p“;

:v1ew1ng of f11ms about the ro]e and 1mpact of computers. Students a]so ‘

;wrote s1mp1e app]1cat1on programs




Tabe el |

e coweuer STUDIES L N O T
s T i courses - - Sl " Niimber : o R
|- Computer Science - vz | i
] < .| . Computer Programmmg S _‘ . N
R 4.7 Introduction to: Computers e -
A .+ -} Data Processmg ER " :
P I - Math 7- -
o mathe R

F1gure 6 111ustrates the:more preva]ent computer top1cs/act1v1t1es

.found in the courses. Those top1cs 1n the 1nner most clrcle were found

l'1n afi of the courSes w1th more extens1ve coverage 1n the e1ght computer'-_'"
-courses than 1n the two mathemat1cs courses.' The nathema¢1cs courses 3

: averaged about 20 hours on. computer t0p1cs,'jh1]e the*rema1n1ng courses

,;a]]otted cons1derab1y more hours to computer top1cs

| Computer Ass1sted Instruct1onn(CAI)t'jﬁh'}'ﬁj.: i “fjfv}i“.:?s'

Th1s categor/ 1nc1ude »coursestwh1ch used computers as 1nstruct1ona1-'-'

‘tools.' It d1d not as such, 1nc1ude any forma] attempt to cover computerh‘

Utop1cs. It was 1nc1uded in our research des1gn s1nce 1t¢has been sug-.

'1“'0\

;'gested that CAI produces some nncreasad awareness and understand1ng of

rcomputers as a by product If th1s 1s true, then CAI does represent an

'approach to the deve]opment of computer 11teracy g'f._?ff"f] '“"tfj ,“ IQ;ﬁv
o . . - _.;_:'.. E ', _.".-_ L .
'";)In order to bg c]ass1f1ed 1n th1s category, the course.~;v4‘ - 'qﬂ ,ji;x

:'gfa) ..Had to 1nc1ude e1therrs1muTat1on dr111 Or tutor1a1 act1v1t1es,

E b)-.fD1d not 1nvo1ve any programm1ng act1v1t1es or 1nstruct1on on '
R e s T

E .soc1a1 1mpact of computer, {4';5;§3'?f,<i:_j;',,f RO ST

'chf]-Could 1nc1ude any other computer act1v1t1es,n_{fq;;.f' e

? : : T . N . - P




‘Figure 6

| MAJOR TOPICS:  COMPUTER STuples .
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Twent/ percent (543) of@the coursesf'n the survey were p]aced in’

[th1s categorj Ten of tnese courses werei-andom1y chosen to represent

*computer ass1sted 1nstruct1on 1n the f1e]d study, the course names and

5frequenc1es are shown 1n TabTe 13 S1x of the courses are in the sc1ence

,‘ .

_area.. The students 1n these courses used the. computer to run content

lre]ated s1mu1at1ons, dr11]s,*and tutor1a1 programs.¢‘_v o 'f':f 'ﬁf LT
» i , e e
The fo]]ow1ng were frequent]y used CAI prograns° HEJTNZ (Escape PEE

1from Dev11 S Is]and us1ng Newton S 2nd 1aw), HEATLOS, whi;




_fd' ;.7"57”- d‘m?EF#:aﬁ‘ﬁgéﬁva;Tabie;]3

AL

- BN Physics Cran
e F o0 T.r}  Physicadl, Scrence S
S R B Eco]ogy '
SR . Title )" Hathemat1cs'
[ R ) qMathematlcs J.
Lot e T (Maghematies, Genera]
B s I Soc1al ‘Stud s

_.\

c]asses There v

. erac/ Quest1onna1re (Appendix E) o'students 1nv5] carefu]]y chosen c]assrooms

The ceachers asked the students to comp]ete the QueSC1onna1re e1ther

e

before or at the b°g1nn1ng of tne 1nstruct1ona] comput1ng act1v1ty and the

teachers readm1n1stered the Questlonna1re after the comput:ng act1v1ty

1

was.conpleted As exp]a1ned 1n the prev1ous sect1on, the cAasses were
' »N—r"/ O

samp]ed on a. strat1f1ed random bas1s from a 11st of over 2 60@ c]asses

S i
<

‘
"“‘J”‘

. ‘ ]

C]asses were random]y samp]ed from each of tne_four categor1es»of 1nstruct1ona]

ycomput1ng courses (Programm1ng,.Computer Apprecnataon, Comput:f Stud1es,

Ni
and CAI) and each gr‘ade 1eve] (Jumor h1gn and se:wgh) ‘Thus,

there were e1ght groups ‘of c]asses from each of wich approx1mateTy 12

gt

c]asses were drawn. Our samp]1ng procedure d1d not a]]ow a teacher to -

be 1nc1uded more than once._




”Lﬁ;ﬂ;mThe[teachers of the se]ected_courses were contacted to determ1ne

,u"

% .
~1nc1ad1ng the computer 11teracy tests dt the beg1nn1ng and at tne end of

athe1r course, or 1nstruct1ona1 un1t fnvoIV1ng computers In order to

Eh ie a deta”]ed record of the;1nstruct1ona1 process between the pre~and”j;ﬂf3§f

conta1n1ng 1nformat1on regard1ng course obJect1ves, computer use,,compute%bhf7

j}toplcs, nater1als used etc In add1t1on to the 1og sheets, tne teacners

'_;'e.]d studj (See |

: summar/ of typ1ca1 1nstruct1ona1 act1v1t1es and ob1ect1ves.

i

a5

' Teachers were asked not to 1ook at the Quest-'nnaJre themselves

¥

funt1T*they had adm1n1steredethe pOSt-test The pretes} was g1ven to the 2‘-‘

st dents w1th a br1ef exp]aggt1on of 1ts purpose and.’i struct1ons on how

to record the1r answers No furtner reference was made to the study

- 5

-unt1] after the adn1n1strat1on of the post testuk\Tne teachers Were , R

Ldnstructed not to adJust the content of the1r coutse_because of the

nstudy and Spot cneck1ng 1nd1cated that they fo]]owed<th1s request

’ S1nce a number of teachers had taken new JObS or no 1onger taughtJ/ : ,,_{

_the des1§nated course a number of c]asses were, of necesS1t/, dropped
'\‘:;w.o .

vfron\the samp]e Sevéra] c]asses were rec]ass1f1ed when -t became |

}apparent that the acLua1 c]aSSroom approach was d1fferent from tne p]anned

-approachg



1

In add1t1on to the c]asses-dnvo]v1ng computer use as top1cs, sever%j

“'-contro]" or compar1son c]asses were tested for compar1son~purposes The i

r'-.fr. ‘ R o

seven c]asses wh1ch ‘we' ca]] contro]" c1asses d1d nof 1nc1ude any computer 2 f

I
’

“fact1v1t1es or(forma1 p]anned 1nstruct1on concern1ng conputers Teachers

7who were a]ready part1c1pat1ng 1n the study as'teachers of “computer" ) K

v

. c]asses were asked to a]so adm1n1ster the tests at the beg1nn1ng and end-

PE

V

unava1 ‘fﬁ cy of a computer term1na] In Sp1te of these attrijnon f--_'J_lg:_fd

’probTems, the test1ng and retest1ng‘m?s comp]eted.on ]'106 students 1n

. '..-
W &

:°] c]asses. ;-@;w.




--5;. tjf., 5 ‘._"f'j,r Table 14~

B an . N . f . Lo N .

Gy -nF1£LD‘STuor£sAMPLE'- o ”3:; o ./3 K ~_i' ;f-i,;f;“__;'" e

B S )

: . ‘ L ':;‘ : No. of- C]asses . No .of SubJects/Stifdents
Approach TR o Jr. H S Sr H S Comblned Jrv. H.S-. ;Sr H S Combined

o4 a0 205 % i

[2%7 h:3‘i?1;f,;v4'3zé

’\

Computer Ass1sted Instructmn (CAI) 5 L -‘l'*
Programmmg (PR) P 10 ,

3 C‘omputer Appreciatlon (CA) 2

Conputer Stud1es €s): . o 4
ool (€. ¢ F L4 s |

2 B . R : o - ERE .. . .

‘coﬁbonént%ﬁin 1970 Whlle our strat1f1er samp]e of c]asses exc]uded 33

T meE s A

ffpercent of the c]asses 1dent1f1ed-1n the teacher samp]e, most of these

v
\
.

'f'lconta1ned on]y m1n1ma] computer act1v1t1es For-exampﬁe many teachers

.....

4 4 &

_of 1nstruct1ona1 comput1ng"1n our samp]e of se1ected c]asses The d1str

%_,:',-gbut1on of our samp]e of 46 cTasses does d1ffer s]1ght1y 1n one respect

s

V*éfThe nunber of programm1ng classes n our samp]e s 5119ht]¥ h1gher than X

fthe re]at1ve number of programm1ng c]asses found in the teacher survey

’ﬁhh :‘"Th1s is probab]y due to the tendency for prOgramm1ng c]asses to be more

;af,:négernanent and to have conf1nu1ty from year to year If so these coursés

R

. '[J

"_probab1y have an especna]]y 1mportant ro]e in the curr1cu1um and perhaps

”.deserve to be we1ghted more 1n the 1nvest1gat1on., In any eVent the >"} ;ﬁ,

'*”‘]“proport1on of prOgramm1ng c]asses 1n our samp]e is on]y s]1ght1y h1gher,,"” -
‘.\,. % ° . N X . '
_so the departure s not ser1ous, and we are conf1dent that thE samp]e '
f.of 46 c]asses 1s genera]]y representat1ve‘of c]asses emp]oy1ng 1nstruct1ona]
S ™ L S . i . 5‘.‘: ) P - . S o
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CRESULTS.

-fﬁgvp The responses of the 929 student;\Who had been exposed to 1nstruct1ona1

R

'-ﬁ comput1ng act1v1t1es, i. e., attended computer c]asses, w111 be reported

0

'\flrst After summar1z1ng the f1nd1ngs w1th1n each of the f1ve‘cogn1t1ve

areas and each of the e1ght att1tud1na1 areas, the performance of students

&

on the "compos1te" computer 11teracy test w111 then be presented

Fo]]ow1ng th1s w111"be'the compar1sons, us1ng ana]ys1s of var1ance,; ff’
: among the a]ternat1ve 1nstruct1ona1 comput1ng approaches. F1na11y, w1th

o the a1d of mu1t1p1e regress1on we«exp]ore a]ternat1ve,exp1anat1ons for

average percent correct for the subtest correspond1ng to. each d1mens1on~:47;;fﬂf

.
..\J

fIn these data and other data reportéd 1n th1s

Hardware

. In;general the students d}d not seem to understand much about the ;:lft”

: essent1a1 funct1o§§ of a computer._ In add1t1on, most of the students ~j'

B correctly - -f v iﬂw o .

‘53'35 The phys1ca1 parts of a computer are referred to as

© mpevie e A

'ﬁ programs &
fhardware ,__
= ‘fsoftware;?.-‘ | e S




AVERAGE PERCENT CORRECT ON- COMPUTER LITERACY COMPOSITE TEST
AND SUBTESTS AMONG STUDENTS- BEFORE .(PRE:):-AND AFTER (POST)
e e COMPUTER COURSES (N = 929) .

3 . . Lo [ON DR

' ..:AppHcatwn -7 Impact  Software & Data . - Hirdware ° .. Programming - . _Conposite

. (15 Items) - - (l;3jf“l“t__e.1_g_s,-) L (8 Items) - (BIItVems) - (5 Items)“ y

M

Subtest. © " ‘Subtest ‘Processing Subtest"" Subtest.’: . - Subtest . - - Co?‘g;t;:e Te)';st
. \49 ltems)

ERI

Aruitoxt provided by Eic:




RS

T :'i d) ‘manuals o

e) 1 don t know L 'jf; - _
'!_'By ‘the end 6f the1r'computer cTasses, 49 percent answered th1s questﬁon

n correctTy, f.e., seTected the answer "b E Even so, theJTow performa'n

i’ 4

féof the students ha@ynot

:_on th1s 1tem 1nd1cates that many, 1f not most

W Sl

T"; Tearned tﬁe bas1c d1fference between hardware and

u”

/soFtware As shdwh 1n

:N'hﬂSUthSt was reTat1veTy Tow 3 41 1tems out of g 1tems correct at,p .test,;‘
ST i : 5 R N
. ,ﬂ*%f?and 4. 32 out” of 8 1tems cOrrect at post test The hardware knowTedge

f,subtest cons1sts TargeTy of vocabuTary and recaTT mater1a] The Tow ;4

- } ;performance ]eveT 1n th1s area 1nd1cates that many teachers _may not glve
Lf . ;‘.much coverage to thTS type of materlaT _gj~“3 R .%'-*1~r3ﬁ_n‘ w
y .. :

-:@;{ﬁ5;EProg_amm1ng1ATgor1thm

I;y' T,L were abTe to answer any-of the three programm1ng exerc1ses cprrectTy - j‘;*

~5};; h;:By post test1ng, however:\zo percent answered at Teast one programm1ng
5 ﬂctse correctTy These t:nd1ngs shoqu be cons1dered from a d1fferen§é
;p_;speetive, 1 e s, AN aTternat1ve percentage base If we e11m1nate the i
‘ ' Tng those students who answered "I don t know"'

or’ who gave no response at'aTT tbe average percent correct for the : 3';}ff

i;{prOgrammlng 1tems at pretest was 30 penq?ﬁgand at post tes//was 45 5
" g..;percent ) ~1f'”f (f{;;: ',wagnf -=‘%Tl's Ti;;;r‘; ';J;f' ;'3 S 'l"*{
. ““; The average é;rformance on’ all: _pogramm1ng and aTgor1thm1c 1tems:‘f'.-l
"?;j.comb1ned was onTy 13 percent ah pretest but cT1mbed éo 27 percent at '; R

_post test (See;E1gure,7); wh11e the r1se 1n programm1ng/aTgor1thm




- f*fébw 1_5'

o

- horsore
'l?Programm1ng/
-So}tware &0p
;fiiApplxcatr gris?
| Impact L

. Knowledgg - . o o

'3tomputer

e

'. Computer

’ Social Va]ue ;L'

Techn1cal Va]ue j.fAJ

: KNOWLEDGE AND ATTITUDE SCALE SCORES
FOR’PRE AND POST-TESTIRG OR. COHPUTER CLASSES
; (N = 929) P Y

Knowled%e'

Algorlthms ;;;i

krigwledge -

W
b

Knowledge

Knowledge -
“Composite :
EnJoyment_' '

Computer
Anxiety

Computer, o
Self-efficacy
*Sex—typﬁng

Policy '~M:?_'
Co“ncgrn . .'-:.‘:‘.. .

Educational ,
: Computer Support

Orientatlon

Orlentatlon

| X

A ‘5Sg\fT5faﬂ; :




Software and Data Pr'cessrng

°

i :'_ ;, .\.y

Student knowI/dge of software and data proce

-~
. L

o R
ss1ng termlno ogy was

greater than m]ght be expected on the bas1s of the f1nd1ngs presented

~~i thus far. At pretest, 36 percent correct]y 1dent1f1ed the def1n1tion of

computer program" and 31 percent correct]y 1dent1f1ed the def1n1t1on of;

"data process1ng ";

. I

‘, -

correct at post test

¢

. .-
L.
. s

App11cat1ons

-y
5

S are w1de1y used 1n mdﬁy ways

al

process1ng area‘ - f fu;f“ '.._ff} '~1¢"_jf "»;tf’:f_ﬂ'-fghg.

by post test1ng 58 percent gave the correct response

p, pr1or knowledge and 1earn1ng 1n computer courses, most students ,fi

of data process1ng and software

S on . the average, answered 51 percent correct]y at pretest and 64 percent -af"

'Qf MoSt students'enter computer—related courses know1ng that3_omputers

Cons1der a typ1ca1 quest1on 1n the software/data

P
o

2'¥.l542 Computer process1ng of data may 1nvo]ve.
a) ‘ search1ng%,1' S
b)ﬂswmmmzmﬁ' A
S ;f:m % i »
T r..c).'jde1et1ng ' i .
"d) A1a11 of the above | ; '
) I don 't kngy ';4 _,}f;f §
R . 5 . - """-'.J'A : ”,,
.XL% In1t1a11y (pretest1ng) 50 percent selected "d i the correct answer, and W

Through§a comb1nat1on

B

R . .

On test 1tems 1n th1s area, students

‘L'
B A’

ARSI

. -~ | B
nn" é
For examp]e, 06 p cent answered the 5
fo110w1ng correct]y . S ”-jj? : ;-'a~ "Ff
60 - =
a .»,"1'3‘




. “ {%:E « o R - * ‘53 a ‘ v 1
'.;;9,'f Computers have been used to make more 1nformat1on and products

ava11ab1e to the consumer. (true/faTse/I don t know) ,fvj:‘fﬂz,

- vapact ,;”, ‘fﬁ‘} _;."’;;'T ;e.w\,'<;*§,ﬂ;

The students generaTTy seemed weTT aware of ghe pervaS1ve 1mpact of

.4

(1tem No.; ?and pr%vacy (1tem No 13).s Aga1n, student performance wasA y
e ' 4 I SR TR
“;Tower on the more spec1f1c 1tems e g,,gzrg,t;-':;j_. . g.’r n .tj -

@7 10 / Computers are used to comm1t ser1ous cr1mes; espec1a11y

percenw d1d so at post test

The overaTT average performance 1n‘t" 8

area was nearTy 1dent1ca1 1n~1eve]»io that;of the app11cat1onsparea.-agg
Compdter EnJoyment o . T?_‘ Ot

The extent to. wh1chra person says they engjfT

about}computers was measured by a Five 1temJatt1tuL” sca]e., L1ke mbstj:;
of the other att1tude;%§ems, each 1tem r@qu1red Sne of the foT]ow1ng‘ge ;
'm"1)3‘¢strongly d1sagree N . L pf._t?fgi
2) disagree % AT 2
3) "undec1ded4f | iawfifh | iﬂhf‘ S R
Z) "agree ' R S l N D
) stron’Ty S i ﬂ R 'L”fb.‘h .
-~ ‘._'ﬂvzv,:.:’. .. L . - t\

DYy T




e S e

S1nce the sca]e score for each person was der1ved by add1ng together the

' . n

responses to each of the f1ve 1tems the att1tude ranged from ai_

2

of 5 to a max1mum of 25 A score or average score of 15 wou]d 1mp1y

.'_9 . . 4 N

an equa] number of agreement and d1sagreement responses.; The computer

- enJoyment LeveT for a11 929 students at pretest averaged 18 59 but at

s1gn1f1cant us1ng the 0-01 Teve] cr1ter1on w1th the t tests', "‘-'"5'-"i‘j%

1nd1eate that th]e the students enter1ng computer c]asses were genera]]y
e & -

Gomputer Anx1eAy .‘ f;ilfld;'"3§7ﬁff

'“;Another_set of f1ve'T§ems expressed the oppos1te or c0unter att1tude
) SR G A .t~~ L t \";
to enJoyment‘ This scale easured the 1eve1 of stress or anxwety one .
. ey A

| fee]s about computers Large va]ues on th1s sca]e corresponded to SO

) greater anx1ety, smaller va]ues to lesser or the absence of anx1ety
Upon enter1ng computer courses, the X anx1ety tow§$d computers was [RF 11 @
but afterwards-{at post test) 1t had dropped to 10 53 The standard

”nodev1at1ons in both 1nstances was 1arger than 3 25 Th1s 1nd1cates a-

fa1r1y 1arge amount of var1at1on 1n responses as was th1ca1 of a11

t

the att1tude measures These data show that desp1te w1de var1at1on 1n

computer anx1ety, students fe]t 1ess anx1ous about computers by the end

of» the1r exposUre _.gburses with 1nstruct1ona1 comput1ng; ‘ _"'. C
O L S L ngg D

R ' ’ R R 33..uri'

Qggputer Se]f eff1cacy ﬂ]¥ﬂl':M”;;j;déh,rgfjdi-gﬁrj.”dfii

| m%& If a person eo}s conf1dent about h1s/her ab1]1ty to deal w1th g

. computots, then we ca]] h1m/her computer se]f—eff1cac1ous. Another,f1ve




B v
.

1tem sca]e assessed th1s att1tud1na] var1ab]e., ThélaVéraaé”1e6é1‘wasf-”'
]b 52 at pretest and ]7 24 at post-test.‘ Aga1n there was a ga1n in the
f_ pos1t1ve d1rect1on assoc1ated w1th exposure to computer c]asses Even.q:fv
Lﬁafter such exposure the ]eve] of conf1dence 1n one s own ab1]1ty w1th

“jcomputers (computer se]f—efflcac/) was ]ess than the expressed att1tude

Qtoward c0mputers (computer enJOJment) f‘d-, . ;.f;f, Cju'- | },: ﬂ;f.~

: ﬁ:Computer Sex typlngo ' ”t;” ﬁh;:: M-;'h} ':f: .?ﬂigemvﬂi’ o
: F1ve 1tems were 1nc]uded to. the extent oWl I8 ' '

';test Thus the computer course exper?ence"'

r_xreduc1ng the ;&erotyplhg o: computers as more for mahes than for fema]es.vv

Po]1cy Cohcern,

.- : ';“ ,’

b'.';f’.@, .
‘ .m :

: ;"Thé :

pr1vacy and secur1ty wn1ch are ra1sed by the use of computers.

¥

v computer courses .;;wi”

..
~ -

M

Educat1ona1 Conputer Suﬁport r;'ﬁ“f':*'f‘ - _H_ ' o “'_ fi ﬁ'fﬂ-._-’

»4

Another soc1a] aLtltude measured was fhe degree to wh1ch one - ;$

‘w fee]s pos1t1ve toward the 1nc1us1on of computers and computer courses in ‘Vn

educat1on The pretest average of 19 09 and post test average of 19 77 'Tg

.’\),._' W

o
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Soc1a1 Va]ue 0r1entat1on'-~

. ). ; . Vel ‘o

Each student rated a 11st of va]ues onlthree po1nt scales.«;i

SN . . ST S

1) fun1mportant

.2) : 1mportant.

3) ektremedy'important’

.L'The soc1a1 value or1entat1on was constructednaSJthe sum of the rat1ngs ?”E"

.ﬂ 1

‘Ton these f1ve persona] and socTa] va]ues« freedom, wqr]d peace, ]ove-.ff

"and fr1endsh1p, and se]f.respect The poss1b1e;range 1n va]ues was 5 to

'?:Techn1ca] Value 0r1entat1on

ffour techn1ca] va]ues econom1c growth sc1ent1f1c know. ﬁp

L e

i Agawn the va]ues 1n th1s c]uster were

n

3,

Another va]ue measure was created by comb1nﬁng

W

‘f"‘ R e .;g;)“wd’l"

advancement and eff1c1,.cy The va]ue or1entat1o score potent1aT range

was from 4 to 12 Thé”pre: st average_was ]] 28 and the post test ]] 49

g&g@rally rated as extremely 1mportant.

_!l.
B

e

i

Compos1te Cogn1t1ve Computer L1teracy i f_'lffl

BecauSe of: the d1vers1ty in att1tudmna1,sca]es, no attempt was made S

- .J,

to construct an att1tud1na] compos1te score for affect1ve computer -

11teracy A cogn1t1ve compos1te was constructed however, to represenﬁ>an

Q

est1mate of the students overa]] computer know]edge A]] 49 cognmﬂa_

test 1tems were comb1ned 1n terms of the tota] number of correot answers.

Theﬂcompos1te scores ranged from 0 to' 49 and as shown 1n our techn1caﬂ




Ll T
. Lo . L L n},
- i 4\- o .‘v: :

report on test va11dat1on (Append1x F) the scores were normal]y d1str1buted

between the two extremes At pretest the average perceht correct on th@
. . . ~ o

'ﬂo'composrte was 49 and at post test the average had r1sen to 57 (See :'tf;..f
F1gure 7) Tab1e 16 g1ves not on]y the average compos1te scores for
Jun1or and sen1or h1gh separately,_but a]so g1ves the means and standard

dev1at1ons for both pretest and post te§? for every c]ass On the J;chx"’

average as sen1or h1gh tudent got e1ght more quest1ons correct than a O

°'h’h1gh student

) Tab]e 16 that there B | » |
to compos1te scores EVen w1th1n a s1ng]e type of course cons1derab]e

.d1fferences occurred w1th respect to composnte scores both before and

}_;a.ter the computeggﬁgper1ence took p]ace«; But 1n a]most a]] c]asses the .f?

. compos1te 1eve1 of computenﬁknow]edge went up from pre- to post test i
. ; ga . ) \ e - ) ’Lf"

The_meaqt of D1fferent Types of Instruct1ona] Comput1ng Coursest;'.lly

A maJor purpose of the f1e]d study was to attempt t0'measure ‘the _’

re]at1ve contr1but1ons of typ1ca1 1nstruct1ona] comput:ng act1v1t1es 1n f“~-

s

secondary schoo]s to the deve]opment of computer ]1teracy As descr1bed‘ 'j{

LBy vrous sect1on computer courses were categor1zed to répresent

un1que yet«common approaches to 1nstruct1ona1 comput1ng and the
- T U T
deve1opment of computer ]1teracy, 1_ﬂ=';¢ o i~§?f”;- ,41 jﬂ"i‘:fv?F‘;VJ

= n co ey

Tab]e ]7 reports the pre--and post 1nstruct1on means and standard

*

dev1at1ons by type of course (CAI Programm1ng, Computer Apprec1at1on, L
' Computer Stud1es and ”Contro]") for the cogn1t1ve subtests Hardware, ini'c
f Pr%grammlnj and A]gor1thms, Soffware and Dafa Process1nq, App11cac1ons, coE
A NG

tlmpact ‘and chélcompos1te test The att1tude scoreBWfor tne EnJoyment

Anx1ety, Eff1cacy, Sex typ1ng,,Po]1cy Concern,.Educat1ona1 Conputer Support

-3

'and Va]ue 2 (Techn1ca1) sca]es are presented 1n Tab1e 1
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~'ﬁ COMPUTER
STUDIES

TCIass'.

f'éréde'

'”ﬁombosite~§tdrés :

No.

| 5269 |
"1 7420,
. 13257 |
~o784’.

-7455

.,‘Néme _Mwli-

Hathemat:cs :
Mathemat;cs ($LBP)
Mathematics. (Title I
Physical’ Sc1ence
Soc1a1 5tud1es

TOTAL

)

000 ).

~

| 127

104"

.SD

Post Test I

“22..
15 |k

A9 E
37

"o

- COMPUTER
APPREGIATION

2043

0837

' TOTAL

Mathemat1cs
*Mathémat1cs

o~ |

Sv

|.27.8°

- vNlu raNuwo

——

.. PROGRAVMING:

,3969;
© 16528 "
“. 17590
7759 1
00377

- olswa A

92::
{85
S| 3578
16217 ¢

Algebra I -_{ﬂ;~
Algebra I~ o
Algebral

Basic. Computer
Computer Ins1ghts

-Computer, Progfamm1ng 1.

Mathemat1cs.
Mathemasdcs j
‘Mathematics"
Mathema1tcs

TOTAL - - N

woNNNwowwo T

127

129
S1ve9
] 24

N

20.
18

P A

».

-2

s

14373
28.3
28.9

1 33.5.

27.3
25.1 -}
23.9

.29.5 -
'24.8

ONONGNO S o oy (o o ~ov
. . 't . ‘e ‘e e . . . . - . . - . .

TT 9 .|
26 21

/
R

;

{3883
5255
-.1.0501
- |1620

Conuter Science .
“Into..to Computers..
Mathematics
Mathematics

TOTAL

207 |

nat,
s |

dNww |7

20
24 1|

NS OoOw: ,\1__,<>:1\‘1_N—-muc_')mr\5'¢\ o W ;oW )

| 3.8
26.7..

28 2 '

25'.9"'"
26.9.

oo,

4245
18232
*. }.0002:
;_0004_

‘ e TOTAL‘:“'

Mathematics
Mathematics -
‘Mathematics .
Mathematics = .

S oo~ s

‘ ﬁ522
“1-20.
128 |

e e e e e e w e e 6 e 8 e e e e ear e
N0 o [N oowo . [n oamow=i

INUTOVO N NNO® [N oo oo e ais |~ GO [ oy o R
. ‘s - () -l . -8 . . . . . - . . . e =, . M . MY . . .

> . © 00 00 N

4.2

fai.e
123.7 .

24.6

)

NoovoaN N pNuoN o Nﬁ\:\:-booboo,u"cn_w'_

'*if JUNIOR HIGH TOTAL e

ezl
s

1217

0 NN [N Nooe o‘o-_mdi
. . . . . . . . . . .

24, 9_ -8,

o

L;] Five’ similar c1asses taught by -the same tacher

e’

Two slmllar classes taught by the. ‘same teacher




‘.)... '.i". ' .. “ ——

Lot T SENIORMIGHTCLASSES: ot

. . & Class .= .o Compps1te Scores:
“Nol | T :Namgi. . laradel N T Pretest }3 Post Test

l
|
w
o

L omo oo B
a8 AL . ) - .
.

o v o

. |F7 cAar. 0 16428 B1o1ogy e
R P 14666 -Hyman Ecology - o F
- . 12834 | Physics e
"loda6a | Physics o
116375, | Physics’
1o | TOTAL

wb&~mbx

3

Lo ooy w A

v | - COMPUTER . '|5741 | Advanced Bookkeeping
: * APPRECIATION {1486 | Clerical Office Prac.
. R '2733' FOff1ce Education-

© | TOTAL s f;}:

i
- .

PROGRAMMING.:.- 6642-_4Advanced A]gebra ‘
O % -15011:| AdvancediMathematics,
416191 Advanced Mathematics -
o S "14358 | Beginning Bagic’
BRSSO [T “Coriputer Programming -
T " 12576 | Computer Science . ::
o " 15454 | Geometry ...
0999 - |.-Geometry SR £50 I : 8.¢
5783 Probab111£y. Stat. 12,122 1°36.7 |5 o _
oot o )3 8.3 36. .9 |

o PoAONsOe N o~
O PNWNOA—yO W

KEEY

’

..o W0
WS
o C
w S

v o

oy ot

-

]
|
]

|

[N
I
[

,COMPUTER 17230 | Basic Computer Prog 110-12| 12 | 29.7
' STUDIES * -,|0968 | Computer Science -. . |[10-12} 6| 27.5
.- |6767 '| computer Science . - {11-12]' 16 | 24.7
17617 | Computer Programming . [10-12) 17 | 29.7..|"
. |0N9 | Data’Processing . . .-|11-12] 20| 26.4 .1
" ]4056 | Into. to’ the Computer 10-12 10 | 15.8..{7

R

w ~NVwwviowm
[
w
—
w

PR A TOTAL® 8 -.:_ ) 8l 2601 . R
coNTROL {7998 | Biotogy” 0] 23 s 2.5 | L

N . {0003 Tntermed. A]g & Tr1g 11 :18 | 30.5
S U P R 000] Recordkeep1ng Cos o 11 13182
8 L TOTAL L “~a-f 1o s8] 25.1
SENIOR HIGH TOTAL |45y | 28.4 -
_GRAND TOTAL "1. 1 hosftes.r | 8le

.

N O |w oNOUww

- NNOo |wuoupBwLOoW

”

(3,
(3,
(=3}

EENIRNT Y-

=2
o
(%
R
N

w
]
~

o | |® osak jo voanwwow

e =

oo
Ve
M PR
i
.

'
E A .
. ' o L : -
» P =
' ‘ e : - )
— - IR S » ‘
3 - e . ‘\'\f" ) L L
) L o ':
= : DO o .
i Lo’ . . . . }'.'
- ’ T i 4 .
» 67 g .
[0} 6 1




= Ed
. \ ’ t . . b -
- - . ! S
o . N ‘é ) ;L .
1,
- ’: — -
: - &“«t’i‘“

conpursn LITERACY GUESTIONNALRE PAR'IS n.4 e AN
. COGNITIVE TESTS y B T e

ke, . =

. Course T!Ee SE R \ .
. (R . _ .-: ; B . ;

- . . . :

' . CAl’ 'i.;: " Programming = ..~ Com uter Ap re- Computer Studies . weontrel". - | - Combined
s (N'?'S) _ ~(H=378) ¢ 'ciation [N=96) (N=250) - - TRTIT {R=1106) -
. Post - Pre’ Post © b Pre 7 Post Post .. ‘Pre- Post " Pre Post

‘360 3.8 4.84 © . 3.24-3.28¢ |3
.68 1567 1.5 153 of .
4192 0436 . 0,47
»1.10 .. 0,56 055

.56 5.08 - . 3.62 3.89

.93 214 ./ 1.92 2.08

85 9.41 - 7.90 8.
5279 . 289 2
7
2

e~
-

805
1.9

- m
1,20

. 494 |
2.29.

9,33
30|
gar
290 "hy

‘ 'iHakdware;’ :
._(8 items)

—
—'C0’

ON T R NO

3.20 380 365 444 - 3.40°
0. 1.8¢ 1,78 . 1.7 ¢ .81 62, 178

Lo x|
-— )

o

- [+

T

=0 - oM

”‘=-Prog/Algur1thmsa %064 0.99 6.8 ~1.90 .

_(5 items). ’ s_.q,,.'o,ss ize o L nod a
32 451 4.6
242 2.6
9.32 . 8.9
o1 -, : 3.287
6. fﬁ:;;-7.77
9 " 28t

3,

_.._.
S
[+2]
w

—w oo %
o
wn
-

ESoftware Lo 312‘
(8 itens) 'S

—w o

wo o wo

) App}lcationsl

| s, 1tems) s
834 . 6517 7.
.86 2,67 .. 2.68

~ —,
e

3.
| tmpact g,
(13 1tems) 3.

[+- XY~

o
NN we R oo

TR Two ;Y
e ws s

©
o
3
SN W
~
r
T Bw o

v, . . soe bt . v . e
G - I a— - ERay i — T 1 P P

e Compositen. X ‘ .26‘73"‘ 25.76 30:86 . 24.06 " 2619 - 21.78 28,787 ' 721.6222.86 © | 23.78  27.95°
SR (49 1tems) s.d. 9. 05 .4<::_9,31 9.57. .0+ . 7.95-  ..B.17 - 8.58 - "8.05 -..7.49 ~8.06 ".|. 8.87 9.30 :

Com R

- L Lo . - ¥‘ .
° The 3 programming itens at the end of the Compbsite Test Were optithl and were attempted b
of the subjects. - | i e e R S

.0 —_—

F1rst exam1n1ng on]y the cognTt1ve area compar1sons, we found 25 of -~71"'%a;
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‘a subset of that slze
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. Ranges fn 005 1eve1b % o

¥rst-and lastdgroups'mffe,;ﬁ: 1 ‘

: i - a9, 1tems) BY COURSE TYPE
~a‘ e e -‘. ‘» » X )
Coyrse Typea . X N N
3 . - . . .
Computer Assisted Instructiaﬂ (CAI)2 48. 7.20 o L0850 -
Programiiing (PR) .- 5.10, *6.01 . 378
+ Jkomputer Apprec1at1on (CA) o 2.13, 5.12 (96
.. Computer Studies. (CS).-‘ . _» 7.00 "6.32 250
-""'Contro1“ (C) . : ; 1024 . 5 39 ﬁ77-_ e
TOTAL S R T w106
. ,‘- ANOVA ST
'. . :_ N ’ . Sum Of S H - \ --'..v
" Source 'L'd‘i"‘-. J Squares .. quﬁﬁ» _F Ratio®
Between Groups o 4 4830 7981 1207 &995 . 3178,583~~- e
* Within Groups “ 1101 .41737.2525 37. 9085 'f“.-;_ RNV
fom. _ 105" 4656e: "os_os 1 L e
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" s1mllar to subtest resu]ts _As”shown in Tab]e 25 the students in th%ﬁ& g
e CLge N AR e o K A

es advanced the most w1th an average performance

J‘;Computer Stud1es Eours

Programm1ﬁg courses ga1ned 5 1 po1nts wh1ch 1s stat1st1ca1]y h1gher ) _Q“;'

L X < o .
(f . R A

) than 1@cthe three rema1n1ng categories° Computer Apprec1at1on% CAL, and -

the "Contro]" groupt These three group1ngs of studeﬁts ga r

. k%‘ “ .

two po1nts on the average
. V‘ . f," %

""approaches 1s summar1zed 1n Tab]e 26 rather than presented 1n the form
a\ _ﬁ\h

?kOf mut;1p1e tab]es - As shown, very few §ﬁgn1f1cant d1fferences were+ R

l

ettzCe var1ahle.contrasts across the d1fferent“apprqaches

8-

-

4'pes of courses

- . . g..;,

Th1s means tha;.the students ' Computer Stud1esfuourses expernenced a ‘  _
. 45 [T

=

: RN
greater reduct1on@§n compute ig ty thanwstudents 1n“other types of
a @

courses. b ('See Tab]e 18)"‘:ﬁfh h x-"“ ’argest{‘? educt1on 1n computer %mety .

<
1*':_4.1

wa$ found 1n the Computer App t1on courses, fo]]owed by the Programm1ng
. v ac

é. \) .

'

?h courses A]though‘students 1n the Computer Apprec1at1on courses showed

‘ﬁT a greater amount e

e %
Ce

gramrmng courses, 1t shou]d be noted that the Progra%g tudents

o

g!brted and ended w1th less computer anx1ety1;the~change JUSt was_not as “_j:'

1arge Th1s reTat1ve1y ]ow 1eve1 of comphter anx1ety among students 1n jvﬂ}_ 35'

__.v ‘ ..\’

the Programm1ng courSes 1s due ma1n1y to]rch]tment factors.” Students\ ”iﬁaﬁﬁ(5

enter1ng’both the Programmjng and the Computgr Stud1es courses tend to

P -
have a conSTderably %ower 1n1t1aﬂ, as we11 as f1na 5 1eye1 of cpmputer -'~t;;
0 PO R ; . .’

anx1ety €Students 1n CAI courses exper1enced no change 1n computer ;n, 53
R T . " PP PN N g " ' [ '&.' I,Q ‘.. };
.: L. .-,._ . B ';"-; . o - .' et . ,_‘_ N N . .
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ot ATTITUDE SCALES MEAN GATNS BY COURSE TYPE:
SUWIARY OF ANOVI\ AND STUDENT NENMAN KEULS PRUCEDURE
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) LY

oo swnm-

[ESIS

DY . . .- . o . e -
.9 P : . '.5'=,.ﬁ.'-f"' gt N

THL e Attitude scale 0T ayovar .S *n "‘;OR_DER‘ .MEANSB. ', NEv.MAN RELS
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L. [ o - - S

s’ﬁ;’fdymént o Combined '.'-}-..oz]ag . CAI $ c > cs> CA > PR s 4l X

AR

N :

| CS)CA) PR> C)CAI

P

Anxietye - V.

177 - sed-typing

Ce

Py Concern:

X D Educational R
Computer SuppOrt

= .Va'jl'.l"eul; (Social,)', _ComPTned ns.di oo . : S s, g I DU

Valué 2 (Technical) COm .b..i-'ne dLnsa,L et

tel oL R . o ~

P bablhty Té els are gwen for" F ratios s1gnif1cant at :

A R p.< 0.05. .

AN TR ..Means .are. ordered for. s‘ngniﬁmt ANOVA ’(p < 0. 05) Note that
o . approaches are’ g lgned as' CAI-Computer: /\ss1sted«lnstruction, Lo
PR- Programming, A-Coﬁguter Appreciation, and.-C- antrol Rt S
Not%;hat ]owe core ”_phes less anxwus’.;», o N T




anxdety from pretest to/postetest.lo < T
SR (\ DISCUSSION A
'mgﬁ,"” RO S T A L
%qig*{ Exam1n1ng ab1 46 computer c]asses (courses 1nc]ud1ng some computer use e
and/or top1cs) as a Whole, we found stat1st1ca1]y sxgn1f1cant 1mprovement on
o a]1 the cogn1t1ve and affect1ve 1nd1cators of computer ]1teracy | S1g-"' .
g ‘n1f1cant 1mprovement,a+§o occurred on some of these 1nd1cators~for "
students in the "co;tro]" c1asses Th1s.shou]d ‘not be%;nterpreted as ﬂf:f:{;f
| S1mp]y a.matter of 1earn1ng from test1ng and retest1no ' §;mé students -f"__}fr

i the "contro]" c]asses might we]] have been concurrent]y tak1ng computer.f ;~

-,-" ,v._» ;

-acourses or }egrn1ng abo

computers on the1r own It 1s a]so poss1b]e

fi students In ]1gﬁf’of these potent1a] nnf]uences, the 'ffec ive’ and cog-f-

B n1t1ve ga1ns for the "contro]h c]asses are: not of maJor concern ﬂ ‘f'i A

C]ose 1nspect1on of . the average att1tud1na] and performance ]eye]s ,}4'5- i
on a]] d1mensfod§§§d'iype o@ computer course (Tab]es 17 19),,as we]] as .

\ deferent outcomes ar assoc1i'pd w1tn d1fferen' typf 5
.4.{‘,,\,_ - y o ; . .

K - 'Nifp o 'A,l- e
experences SomE'f1nd1ngs are expected“'e .g.. jth' Pro ramm1ng E\urses

-.,\

produces the greatest ga1n in th' rogramm1ng/Algor1thms d17“f"_ v;gi_~:;

nts 1n

o €§§:ses us1ng CAI made stat1sﬂn%a11y 51gn1f1cant 1mprovements oh~a11

¥ RPN

(Tﬁble 2]) Some f1nd1ngs are:more‘surpr1s1ng

f1ve cognf}1ve subtests but onTy one att1tude sca1e, computer enJoyment ’”'f

»_“_.» Cabins

L.




,-itrhbute most to the product1on ofi 0
. fhthat certa1n types of - courses,"e g.,

~‘mcrements 1n computer T1teracy than do

St%)l unresoTved 1s the que‘t1on of what underTy1ng factors con--

p ter'r’lkeracy Mthougll,we know |
Computer Studies y1er dﬁeater ;3{

;;Bher types of courses, it 1s

- not known from the data presented thus 'an\\hat it is about these courses

.],‘to the computer 1s better, or that these courses tend tb attract better'

o students,, that these coursey;u

-zthat causes these resuTts "Some poss1b1e expTanat1ons are that these

. * o

courses sqmp]y spend more ﬁﬂmemon computer top1cs, or that the1r access % ?”b,'

P f‘h- : L

-a"efbettél”iteacﬁ& S To beginte” ¥
- - L ' '«Hf""“."'

‘expTore these quest1ons we asked the teachers to degcr1be the1ﬁ‘oourses

- A
"-=by estimat1ng (T) the number of hour “eﬁauerage student‘ﬁa acc

/‘

: (&1. . o
%% caTcuTatéd for each course tyub and presented 1n TabTe 27 A'fﬁ_)

."to a computer or term1naTs, (2) the totaT:

",- 2

umben of cTass sess ons of’

L

‘;:the course anda(3) the totaT number of cTass sessxons devqteddtp eomputer

top1cs The averag%gnumber of cTass sess1ons devotedgf' %omputer topics

‘. cursory exaM}nat1on of these data reVeals conS1derabTe var1at1onm1n 1fﬁ:"

o

M)

o o T
RS S
S

'course@s‘fles eSpec1aTTy when@nun1or and sen]or h1gh schdo{gleve]s are?f""':

ﬁa
e
J
>

o s

.g . 3 e

dﬁstTngu1shed The d1fferen€es 1n‘t1me -on comput top1cs corresponds o

ypes' as deScr1bed 1n the previous settion Thus, T

s

n1ng ga1Q§ are mereTy a funct1on of‘“t1me on task " To pursue th1s;f7.

further, a muTt1pTe regress1on was performed on the data 1n)wh1ch éhe T .
0. .-é :

v

post test-compos1te scgre was pred1cted from the pretest compos1te scgre

weTT as a se;1es of course reTated var1abTes (TabTe %8% To. examine: ﬂ;’t:f

o

the effects of the d1fferent types of courses four dummy var1ab1es (xz

T

- !

to x5)-were created to spe01fy fﬁe presence ST absence of each GDUrse ,: R

type for eﬁch student These courSe type var1abTes wer"enfg;gg‘nnto ; ‘
the regress1on modeT f1rst after wh1ch the a}a“sroom ' ~

o - -"- Tl ,‘.-! -y

may be th £\ R



AN

NUI BER OF. CLASS SESSIO‘%S OF EXPOSURE TO CO. PUT% TQP GS - -
AS E ll“u\T[D BY TEACHER FOD I\CTIVITY_TYPE ANDSCHOOL - LEV L*
REES z Jumpr & .
R SemOr lhgh .
: - Programaing R
7 9. Computer A . RPN R
2 (1= Apprecwation SR 12.0 VR .
- ‘o L T 96 R R -
13.1 e fal
'£.85 Y
. 25 0
AN Groups. R 207« L
Combmed RS- | I 9.1 o Y !
el L N0~ gl
o, ;1_"' _. R R LT \‘/ S - _‘.' . R . - . " S .
o Teachcr est1mates were for”’the c]ass as a whole noL for e%h student . T
** Ihe-.&')sﬂthe number of students 1n each cafegorx’j,' ‘ ‘ , i1 \f _
, ' M " o .; . :.1_'1‘.": ’ .
A :
f&afr. . '
‘sf_;p e ._,5’ éparatgiy pred1cted re]at1é% ga1n 1n comp051te score know]edge.,
S R .

Uheq'the c]assroom var1abLes, 1nc1ud1”§/:b9urs de{oted to computer

top1c§“ (x ), were added to he regress1on equ ”*%h, %hegg%ﬁe] of c0jtr1but1on

R -J».',-JJ}’

- il

of the couﬂse(type va ,ab]es, as measured Qy the magn1tude of theSd S
the

. coeff1c1ents was reduced on]y s]1ght1y 'Th1s fvhd1ng ‘means.. that

D\

Jd the accesstb1]1tﬁlof computer termshals Eand the(Iength

e

- Qe pred1ct1ve var‘ance 1n'"t}me on task" had ¢‘~¢

.3’."- . v :
//,, been assoc1at w1th d1ffer§? es between course types, then vgrﬂable x7
BRI . ; ) ‘ “‘. f . | . ' N ‘._, . ‘,,i".-./;)' :__ ‘ B : .::‘ . |
’ ﬂ .-—.‘. \:-D a o ,". v ‘ L




N R srspwxs; REGRESSION* PREDICTING POST-TEST COVPUTERg‘&ﬁV =
T LITERACY. SCORE FROM PRE.EERM SCORE, AmmOAu+Tvmﬁ
o S e AND CLASS TINE' VARIABLES

: fff‘“f*f~fﬁf>-ée_\_N~_ (N-= 1,106) .

3 s\_e

A 4%_)

CE . . . g e . \\h\_s— : .
o SN ' N ,
A o o e . Simp]e L0
S TR - ‘Correlation .
: Co with Y ‘»8§r<

R lz ’“;4 Pre Te'rm Lo e s

R

,XZ;‘.Computer Ass1sted o
SRS Instructlon -

i > 'Sessions. on-. [P
,BCOmputer Top1cs o

X7 " No. of Hours
" Computers/ - o R

- Terminals Avail- ' °. =~ D
w ... ab]e to Students R R R
A ‘ X8 No of C]ass L "323 =014 -
. . Sessions of-Course o T

‘a

1t es>were entered: hferarch1ca11y as'follows:
K terucy) was entered first; X2 to X5, (approac

efuhout~_gn comp ter t0p1c_, would not have @gde Q- s1gn1f1can S N

The fact that 1t dﬂd 1nd1cates 3 ﬂ

2,sdme of’%}e Var1at1on
N aiw gﬁ ) ;
to var1,t%on n t1me on cOmputer ool
r\~(\ N . v\ 3 k -}-_.‘_‘ e e LRI A L .

top1cs The s1gn1f1cant coptrlbut1ons of th J&Qurée %y s nd‘Gate'thatfié’
BRI a0 o
the Spec1a1 featurés of t%ese aS;:~—thes con@‘@b"n oz :

RN ;ql.‘_""

(egress1on mode1 was !gre§t1gated bugénot

» %%’
g f
5 )
o




1'same var1ab]es were 1nc1uded but a reverse‘

'fvar1ab1es were entered Tast The add1t1on of the course type var1ab1es - -

ffproduced on]y mlnor reduct1ons in the contr1But1on of hours on computer gﬁﬁf:

T approach These other features cou]d be schoo] resources, curr1cu]um,

and‘other student character1st1cs.

: factors. There is: a]so cons1derab1e ev1dence that 1nstruct1ona1 strateg1es )

erarchy Was’ 1mposed’ the

1:c1assroom var1ab1es (x7 x8) were entered £i st and. the course type

"top1cs x6 Th1s coqu 1nd1cate that features other than resources and .5 s

"o _rk‘

"conputer top1cs contr1bute s1gn1f1cant1y to. the effect1veness of each

Unfbrtunately, we cou]d not

\\

brought w1th them as they seJected these courses affbc&ed the outcome bf '4'f

the study It is. our assessment however chat not a]]lof the varlance

. 1n the acqu1s1t10n of computer Tearn1ng can be”exp1a1ned by suchﬁsthdent

'.' L s '~=

?Ai . 4..4— - ,' L . % . .. .. L rxv.‘ i ' : ,.,
S .",‘. e DR CONCLUSION j(f" R ’-”t}”}'[_:ff,,fu}‘ i

E . . . v \l , N .. . e . e » ..)}

Substant1af computer T annlng occurs in qu1%e d1fferent types of‘ j.vﬂ”§6%_

jﬁ(teracy

11terate 1d 5%% comprehens1ve sense of thégéerm.; The average performance "

1nstruct10n\\\qpmput1ng env1ronments.' Our f1nd1ngs document stat1st1ca1]y

. . - el L
s1gn1f1cant ga1ns 1n‘ ' “'ffect1ve and cogn1t1ve d1mens1ons of computer o
: : B S R B

S

o

A]though students Tearn 2 Tot aboug computers in. secondary schoo]

‘.‘ 6()4. »

computer cours s, they often Teave these c]asses w1thout becom1ng computer
: N

.»',.'_ .
.,“ \

3?f1na1 ggmpgéate§@09n\t1vé computerJT1teracy test was onhx;27 9. or RS
g e N

-,

NS




57 percent correct

c]asS1f1ed as Cbmputer Stud1es

than other course types.x Even so,_a,ter comp]et1ng these courses the

on spec1f1c d1mens1ons Th1s ana]yS1s has shown that desp1te cons1dera :e

heter°99n91ty i patterns of student khowledge cogn1t1veﬂ” Gyt
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R R PR AN EXPERIMENT w CGMPUTE'R LiTERACY B
R Bl AS A GDNSEQUEN&E OF CAI RO
Computers are used wnth 1ncreas1ng frequency to;

1nstruct1on 1n,'C1ence. Ihe 1mpact of such expen1ences on students has

'-;} not yet been extens1ve1y 1nvest1gated In part1cu]ar, there 1s no data

7 on. what students fearn~or do uot learn about computers. Severa]"‘f:-asyj',z
. l\ X .

.a}istud1es have exam1ned the effect of computer use upon att1tudes toward &llw

g Comé&hﬁson of pretests w1th g@st tests and

e '.,evea] some 1mportant lmgacts of a br1ef exposuretf'_
S e W R

;" to CAI for*sc1ence 1nstruc 1on.f;‘zhv'»¢f

"\o ‘-.

Nh11e some prefer to restr1ct the term CAI'tea
sess1ons others use the term more cg°

L de11very of 1nstruct1on by a comput r.

1nc1ude@ 51mu1at1on, tutor1als,

presenfat1on’of text



:“n”'cTear ev1dence that CAI produces greater ac:fevement

Furthermo e Ku]1k,d o
d1d 3 meta eva]uat1on of research on col]ege 1eveJ CAI and .
ngfi:éconcluded that course comp]et1on rates mere s]ower when CAI replaced (.jfh-;%
: '_trad;t1onal 1nstruct1on Ju.ﬂ' ff_;;fuik};ifp ‘e?ﬁi?f";f?€1f~ -__}g:;g?% gﬁfff

CAI wh1ch is des1gnated to pp]e ent other forms of 1nstruct1on has

51;15' genera]]y resu]ted in s1gn1f1cant ga1ns 1n ach1evement (Edwards, et\ a1

-

’5:u”;197a, Thomas, ‘!995/’ The research on the USe of CAI'to supp]ement,sc1ence "d

TN L l"

v;ﬁﬁgﬂiteachIng has reported s1gn1f1cant att1tude ach1evement gaJns, these stud1es 'ff
;kiffillnCIude b1o1ogy Progne?r(BrOder1Ck ]9747 a- phySJCS laboratory s1mu1a-"w

% ’T;mct1on (H:ohesy 13?4) and;a]gebraﬂc}asses (Morgan and Rwehardson, 1974)
qglf;?All ‘of these 51tuatuons“1nvolved repeaﬁ@d :seiof'the’computer dur1ng the
L-?ifcourse pr09ram Nohe:of“the 1nvest1gat1;hs e*am‘“@d‘the effeCtS of - a;

m.f"

;;ms1ng7e br1ef CAI experlence“

o

'
’

'*'12) re1nforcements dye to dr111 and pract1ce or (3) 1mpr5ved t1me

ut111iatrbn A number of SLUdTES have found that students expoged to

?{f CA’ e*RFeSSVfﬂLreaﬁfd 1nteri,t§42’poth the computer and tne subq;ct i j?}‘fig
;fi‘_mi ,____‘wlti'ﬂ1c 1974 Bukosk1 and Korotk@nullgégh Granda]]' 19763 ".

%;5, ‘i:,f;f‘__hi HErs'have noted that such att1tud1na1 sh1fts do not occu; L‘;':;ﬂ}
iﬁ;"t 5hen studenj[aex er1ence cons1derabie stress resu]t1ng from mak1ng ;any‘ ’Jﬁfqé

'rav

li;ég*errors (Math1§;~_ 0) o when students have re]at1ve1y ]1tt1e cho1ce
' o oo

7of prob]eMs and 1eard§£3 act1v1t1es (F1sher’;et a]., 1974).%fm$

. P 1




\".I

Th1s suggests that mat1vat1ona1 and performance outcomes are affected by
" e

. the student s sense of self- eff1cacy (Hess and Tenezak1s, 1970) and P

L2

anx1ety about the 1earn1ng s1tuat1on (S1eber, 0! Ne11, and Tob1as, 1977)

PR

-

Our pr1mary 1nterest was_in the_Jearn1ng of“content that_JS 1nc1denta1.mm_“l

to the 1nstruct1ona] s1tuat1on Spec1ch1a11y, we want to; know whether
or not. students w111 1earn about computers when they are. exposed to CAI

L3

mater1a1 tota]]y unrelated to computers, e. 9.5 genera] sc1ence or water
'pollut1on 0bv1ous1y, some 1earn1ng can occurbat the behav1ora1 1é7;1
- g » the student m1ght not have prev1ously knowi how to- operate a _p*;:5f‘ ..
computer term1na1 Our concern, howevery//as wyth 1earn1ng 1n the affect1ve
i 3:and cogn1t1ve domains. If. the CAI Tesson has an enterta1n1ng or autote11c L
-; _aspect as suggested by Moore (1980)~or comprehens1ve1y 1ncorporates
.systemat1c 1nstruct1ona1 des1gn pr1nc1p1es, (cf E1linger 9nd Brown,q
1978) .one would expect student affect1ve responses to CAI to be pos1t1ve
Indeed many studies, (e g s Brown and Gilmarn, 1969) (Murphy and Appe]
1978) report that students are favorab]e 1??not enthus1ast1c toward. CAI

4

after exposure t6 it.” Th1s type of 1nstruct1ona1 eva]uat1on has not yet '
".been app11ed to CAI wh1ch on]y 1nvo]ves a s1ng]e br1ef exposure It 1s(
our be11ef that the s1tuat1ona1 features of the CAI, e.g., use of mu1t1p1e

' modes of comnun1cat1on,ﬁJnteract1ona1 sty]es and system funct1on1ng are

1mportant in produc1ng pos1t1ve affects - These system features may even

‘be more 1mportant than the "clock" t1me of CAI exposure ConsequectIy,_

we se]ected two such features (1) presence/absence of system fa11u$e
TN .

‘and- (2) presence/absence of enhanced graph1cs, and built: them 1nto our

: )‘ exper1menta1 des1gn as contro]]ed factors or treatments Our pred1ct1on.
J ]

‘was that the. presence of:enhanced graph1cs wou1d result in greater gggns '
A 1n pos1t1ve affect1ve states and that system failure wou1d resu]t in’

negat1ve affect1ve states

87




“ M\i gt N
b% 'b L} ’

AIthough prev1ous research has not attempted Lo-dégﬁrm?ne whet,

e

/ .’,,/. .
mgdg%r//ﬂowIedge _f

0\,/

-or not CAI produces cogn1t1ve computer 11teracy, i, eaghgo

9

S E . _ ’-\" o ;
__smto_producehthis_effectﬂismthe—positiVe—affective/motﬁi 0%/

"the-student vis-a-vis CAI. This att1tude couId/mot1vJ

In order to test these hypotneses, a number of affect1ve b?gﬁbbgn1t1ve f

"scaIes and tests were adapted 7or the: computer literacy sc1enx;‘

exper1ment ‘These att1tud1naI and knowIedge tests were adm1n1stered "&il;é;
.‘1mmed1ate1y before and 1mmed1ate1y after each student spent t1me wﬂth iﬁFTa'?d
»

br1ef 15-30 minute CAI pafkage The programmed package i's descr1b\?>1n s 15 ?
~ A Nf

the next ‘section. ':. - s

I
s THE INSTRUCTﬁpNAL PACKAGE ON WATER POLLUTION

. -
e

y S1nce the research/pIan was to construct a typ1caI sc1ence Iesson j

' thaf couId be de11vered by the computer, ‘the top1c of water poIIut1on

‘was seIected and a computer s1mu1at1on program caI]ed POLUT was redes1gned
- to_deliver the Iesson/on an APPLE II m1crocomputer POLUT was or1g1naIIy

deveIoped as part of . Lhe Hunt1ngton II proaect at the State Un1vers1ty

of New York Stony Brook New York. The foIIow1ng maJor changes ‘were
~made to the POLUT package (1) The new package which we caII APOLUT

is totaIIy seIf conta1ned “in that no wr1tten mater1a1s are necessary and
no instructor 1ntervent1on is requ1red (2) The Iesson beg1ns by present1ng
a textuaI 1ntroduct1on to.thg}water poIIut1on pr1nc1p1es underIy1ng the -

J 1

N - - s

Elgi};‘ B o o | - | :E?é?




modeT? three of the first few dfsplays‘are shown in Frame 1. ‘(3) FoTTow;'
" jng the 1ntroduct1on a ser1es of four test quest1ons are adm1n1stered N

’ as a rev1ew" of the mater1aT on water poTTut1on JUSt presented (See

g \ - 4

' s1ngTe competency test after the student compTeted the un1t and- had Jdleft -
r&' .

the computer. (4) The s1muTat1on port1on of the APOLUT Tesson is [ %:VTZE

| restr1cted and focused than the or1g1naT POLUT mode. APOLUT conta1g%§h}t\ﬁu
two spec1f1c s1muTat1on exercises: ‘one to(est1mate the maximum ‘water ,; . &
temperature ata g1ven dump1ng rate before the f1sh w1TT die (Frame 5),
and the other to est1mate the max1mum\dumprng rate at a g1ven temperature ,/;

’ befqre the f1sh w1TT .die (Frame 6) The earlier POLUT program aTTowed”‘\
severaT more parameters to be %et by the student furthermore the |

o student was not g1ven a. spec1f1c exerc1¥e by the computer ' (5) Wh1Te - ,
POLUT pr1nts a t1me ser1es graph, it was not or1g1naTTy des1gned to take " ’
advantage of 1nteract1ve graph1cs APOLUT uses such féatures as seTect1ve
erase’ and an1mat1on CoTor 1; also somet{mes used to prov1de contrast
(6) The package is written in APPLESOFT BASIC for the APPLE II computer~

The APOLUT package was wr1tten as f1v% separate programs’ and stored

as a T1nked ser1es on a fToppy d1skette The package can be Toaded by
S1mpTy typ1ng the foTTow1ng 6 ctrT P and the RETURN key Then the
program is automat1caTTy Toaded and begins: té produce text for the '
student . (See Frame T) At “the end of each fuTT screen of text ques—
tions, or graph1cs “the program wa1ts unt1T the student presses any Rey.
‘As soon as the Key is depressed the program erases the screen and con—
t1nues 1mmed1ateTy The RETHRN key7does not have to be depressed unt1T
‘the Tast two. exerc1ses at which time the student 1s ton to: str1ke the

‘_ RETU?N key after enter1ng a number To avo1d the poss1b1T1ty that the ":'

| student m1ght press the RESET key, the APPLE II computer was sT1ghtTy

P " N . o .
. “ . . . :
S Y . . e 89
. b . Loate -



MELOOME TO POLUT - A COMPUTER
Lo -PROGRAM ABOUT MATER PALLUTION.

PLEASE READ CAREFULLY AND
FOLLOK THE INSTRUCTIONS.

R :ﬁ‘;'A

« % PUSH ANY KEY TO CONTIME ¢

T “THIS COMPUTER PROGRAH HRLL
| e #E1LP YOU LEARN ABOUT POLLUST ION
MO ITS EFFECTS ON WATER @WLITY.

Ty SR AN DCELLENT ENDICATOR
S OF WATER QUALITY IS THE AMOUNT OF -
T - DISSOLVED OXYGEN <D.0.)
- THAT EXISTS IN FRESH WATER.

) \ ¥ PUSH ANY KEY TO CONTIMLE €

? PUSH MNY KEY TO CONTINLE €

L.

) FRAME 1. The first two displays fhtroduce the APOLUT -
: .- package. The third display appears later but-
1s.included here to 11lustrate ‘the use of ‘1ine

- drawings with textual materials.
SRR R 1

Qo o ‘f“V'u. ;\ - _v; 'l."£llj()'




-4, GOOD QURLITY MATER FOR SUPPORT
“A0F MGUATIC LIFE SHOULD HAWE
HOM MANY PARTS PER MILLION
oF D.C.? !

PTYPE A NUMBER FROM 14 TO 8. €.

4. 600D QUALITY MATER FOR SUPPCRT
OF AQUATIC LIFE SHOUD HWE

HOM MANY PARTS PER MILLION

oF P.0.? ‘

E e
RIGHT. GOOD GUAL ITY WATER
. SHOULD HAWE FROM S PPM TO 8 _PPM
OF DISSOLVED OXVGEN.

2 PUSH ANY KEY TO CONTIMNE ¢

b T.

FRAME 2. These two displays illustrate the testing portion
of the package. After the quesfion is answered
" by the student, the student is immediately told ,
_whether it is right or wrong. In either case a '
clarifying comment is also displayed. Lo

- o T . . o~ 9]

o Y T
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FRAME ‘5. The first displav shows the beginning of t;;\?i{ﬁt
exercise. .The next two displays shows how a student:
: " tries to find the correct answer by successive guesses
- ‘ of the appropriate temperature level. The last s
*. display shows how the fish, which is swimming across-
‘the top of the screen, stops ‘and turns into a skeleton.

1f and'when the D.0. Tevel goes below 5.

B £

Q . )




© N YOU HILL BE ASKED TO DETERMINE .
_ - AT BE WATER TEPORANRE WD T N
i Y HWE TO BE BEFURE A CERTAIN DU ING :

RATE COLD BE ALLOWED.

BE s e MnL g ren. SN

YOU HWE TO FIND THE WARMEST
TEPERANRE ‘AT WHICH THE D.O. LEVEL .
LCES MOT DROP BELON S PPN, 3

» PUSH ANY KEY TO CONTINUE ¢ - P

e, e dda e s et e et e e e

iizmh.‘xg

? 8 18 12 14
TIME (IN DAYS)

-] ‘-

ING RATE = 9 ppey ;
o) TURE , '
s
. H ’:E§é;ﬁ” TEMP. SO FAR:18° - S

< 4
T

e
&y
i
’

-

igxmmaxc

exercise and, the student s trying . -
to estimate ‘the largest acceptable dumping rate. -

‘Note that in the first display a comment is made about
New York City. This was made #n response to .an

FRAME-6. This fs the second

: 1

. unreasonably. high dumping r

L T

ate estimate from the sﬁudeﬁt§
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modified "The RESET key was Jammed so as to be 1noperabTe for She
y t. y .
student otherw1se, the exper1ment was run “on’ a. standard, unmod1f1ed

.

APPLE II m1crocomputer w1th a s1ng]e d1sk,_48K owaAM memory, and aw~~w~———f-»
small coTor TV mon1tor The program package 1s wr1tten ent1re1y 1n h1gh :

resoTut1on grapn1cs S0’ that text can be accented w1th underTrn1ng and o
spec1a1 draw1ngs ‘ - 3{ f' o 5_ R ' q

S
The five programs of 4 APOLUT package are structured +as. foTTows

.
\

-1 - The subJect mat'er 1s 1ntroduced and the esseht1a1 concepts

exp1a1ned Some graph1ca1 representat1ons are 1nc1uded for

cTar1f1cat1on tSee Frame 1) }3, ' ﬁq.-; ; \',;" o
- o _ . , ,
2 - The student ‘is asked four quest1ons based upon the content of
5
program'T Feedback is g1ven to- the student s. response w1th

f“. Ry

A h a br1ef expTanat1on of why the answer was correct or incorrect.
*(See Frame 2) The responses are recorded by the progran for

, .1ater-use f[_ﬁ

<

3 - Graph1cs are presented to show the d1ssoTved oxygen TeveT of a
Take over t1me when water temperature and dump1ng rate are
'w.f* vf var1ed It is . expos1tory 1n that the student does not choose

. x any of the cond1t1ons or rates " (See Frames, 3 and 4

4 ; The student is asked to 1nd the Targest sewage dump1ng rate N
that wou]d avo1d the dea h of f1sh in a Take The water
temperature is a consta t and success1ve graph1cs are pro-
'duced to illustrate th‘ d1ssoTved oxygen Tevel over time. 'Inc-‘
Tthe "enhanced d1sp1ay" vers1onfof the program,.a fish swims v
across the screen as fhe graph is be1ng plotted. If the d1ssoTved
oxygen TeveT drops be‘ow the m1n1mum Tevel, the. f1sh becomes a

5 - Th1s pr0gram is s1m11:r to program 4 except that the dump1 g

- .
. P
Kl

. skeTeton and no Tonge, moves (See Frame o)




_OF THE WATER AFFECTS DHE MATER’S
ABILITY TO STORE DISSOLVED

| DIFFERENCE DN D.0. LEVEL BETHEEN
LAE MATER IN THE SMMER (AR

AND LAKE MATER IN THE WINTER (COLD).

P PUSH ANY KEY TO CONTIMUE €

i FEXZMNOaeax o

' (knm 18 12 14
- OOLD WINTER MATER HALDS MORE D.O.

FRAME 3. Following the series of. test quest1ons, nare -
‘ eXpository material is presented, but this tlmg
With graphs. These displays dep1p¢ the seasoma] 1§

; ,impacts over t1me on D1ssolved 0xygen A _

“u « ) i
: 4 - [ o
- i

. _95 : . »4_-¢ .‘ \ : .. \ :d. }
Q . _ . . . . . . ' F'\_‘l0‘5 R R f\'\ _.'-" . )
| IR - ST NN o .

—




| BHE MEXT 6RAPH NILL SHOM
3HAT HAPFES TO TE D.0. LEVEL
- $HEN UNTREATED SEMAGE IS DULAPED
INTO A LAKE THAT HAD A D.O.
LEVEL. OF 7 PPM BEFORE DUVPING.
- REMEMEER, THE HORIZONTAL DOTTED
ALINE SHOMS S -PPM, THE
M INIMI NEEDED FOR GOQD
QUALITY HATER.

2 PUSH ANY KEY TO CONTIMUE ¢

. | : . A Sy Sl 12 14

S DM ING OF S . MO TREATMENT -
el “NOTE -~ D.O. #ENT #E10H S PPY ON DAY 2
S P FUSH ANY KEY TO CONTINUE ¢

-

‘ FRAME 4 The 1mpact of sewage, dump1ng on dTSSO]Ved

s ‘simulated here.
¥ 'Kx:. . ’4 ! = . .-
5 ) v ’ 19_6 : . ’
S M . oo ,1 06 :z L I

“oxygen.
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‘computers. Tab]e 28 demonstrates

5*}oam. D1v1ders were pTaced between thé?fourbAPPL

. ]

rate 1s her constant wh11e the water temperature 1s seTected

by the student (See Frame 6) . S ;-a_f,._.‘3,fs

,"

. " - . 0_:?:'“-\"\\ :: .

Altﬁough the packagéklsjbroken 1nto five. programs, they are cha1ned and

appear as one cont1nuous program to he student The APOLUT Un1t can be _f;

compTeted in ten. m1nutes aTthough som students took as Tong as 30 m1nutes§

The average compTet1on t1me was about 20 mJnutes.
- . ‘ . o o . N

.
u

N . RS - @ .
PRI S ME_THOT L el

‘Data CoTTect1on .b f S ;' ',d,
. ot K \ .

' schoo] A h1gh schoo] was seTected in an urba', nearTy suburban, area ’

of the Tw1n.C1t1es. The s1te was‘chosen in pa_t because it conta1ned " f' -

%

a broad representat1on of soc1o econom1c and ethn1c groups. The s1mp1e

1

| eTeventh g ade students.~ we aTso hopedlto obta1n approx1mate1y equaT

v

numbers of students. for each sex agc: ‘each TeveT of pr\wr exposure to®

'.“ » . ‘ : "; \ S ‘.'| v N 7.‘--
L - .. w--Table 28 . - ' B

R DISTRIBUTIONS O THE MAJOR COVARIATES‘ ) B R

E _ -~ észx GRADE, AND COMPUTER EXPOSURE RIS .
. :f " e . .' e " ‘*“\ . ,._“:qu _.;' . . ":’ MM j' | . . ‘

o o CuSek: . tual ' -, o Computers™. = f - - :

o e s " Low Y 'm; '
S ete _am L R
- ... Total 100 .  Total kﬂj %, ol ‘Total 1008 | .
- ' R0 o“;;f ?i;,’,{ﬁfny ’
R T

o The exper1ment was adm1n1stered »"?"\

that were used s1mu]taneoys]y ﬂﬂStudents were caTTed“out of c]ass four

Cer

[ - - . Lo - . . i . [

: 97 .

1
that th1s was sat1sfactor11y accomp11shle
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. at'a'time to partiCipate'in.the study The ent1fe sess1on, 1nc1ud1ng

pre- arid post test1ng; took less than an hout thus co1nc1d1ng with, a;

——~s1ngTe c]ass per1od—“—A pa1d Taboratory ass1stant was tra1ned to adm1n— '*

3.

1ster thp exper1ment and superv1se the recru1tment of students The
adm1n1strat1on of th1s procedure was comp]etéd dur1ng a two month per1od

\

Coine the Spr1ng of 1979 - _'h“f“T f‘,\*“’,-' R o .o

) . ‘ . oL e s ’ N . "
o . VoY .l R
- e . f X . . A . . . - . g ta
~ . . S of T 5
) "\\ . . . . ) . . . ‘z..\ CEPE
", . . . - e . . . e L
o .- . . N L
. .
4 [}

The Fo]]ow-up Study -'f]}

Approx1mate]y s1x months 1ater fo]]ow~up test1ng was conducted 1n

the same h1gh schoo] In October, ]979, the beg1nn1ng of the next v.%. ‘

i
schoo] year, a br1ef quest1onna1re was adm1n1stered to a]] tenth and

twe]fth ‘grade students in an attempt to assess the ]ong term effects
of the exper1ment Severa] of the quest1ons on the quest1onna1re asked

¢

about ear]1er part1c1pak1on in the study 'from the _responses to these

‘@ 3 -
\Quest1ons we were ab]e to determ1ne 1f they had taken part in the exper-

- C"

1ment the rema1n1ng students who’ were not‘exposed are used as a contro]
group For reasons of conf1dent1a]1ty, the- students were not asked to
g1ve the1r names pn e1ther the test used in the exper1ment or the fo]]ow- o

up test Consequently, 1t 1s not poss1b1e to 1dent1fy long term changes

. at the 1nd1v1dua] Tevel The ana]ys1s of the foJ]ow-up data 1s done ~

~ L}

| ent1re]y at the’ group ]eveT -'-Tﬁf;-?p_t. e _'" ..x,*"

e e S ot g - . Lo
4 P e e L - “ . . e .

Exper1menta] Ues1gn _ }_ | },'f' . ”.,

-

N .
R

B A two by two factor1a] des1gn was used to 1ntroduce two treatments
.a p]anned ma]funct1on and enr1ched«d1sp]ay S]1ght1y more. than 80.
subJects were randomly a551gned to each of the four ce]]s The ma]-

funct1onftreatment con51sted of a s1mu1ated system fa11ure about two—

th1rds of thé way through the lesson At a predeterm1ned po1nt 1n the g W
’ ". . “.5a '*ﬂt" - e

Lo
.I |
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"Tesson stt after a. student had entered a number in reSponse to a.

quueStjo i

"Rando characters.@e

-_.,,. . ;‘ ,/)'5 . —
Yonen

‘om. the computer, the screen was bTanked out for two seconds

e

then\prjnted aTong the bottom and the top of the

'-j_scree after wh1ch the screen\\:ankedL/ut-aga1n except for a fTash1ng

At th1s po1nt the comp ter Would not respond to any entry on

L knew When the student caTTed for ass1sta6ce from the Taboratory ass1st—

. e .
N i - L .

- ant, he acted surpr1sed and went over to try to heTp the student subJect

\ s°

<,At that p01nt the Taboratory ass1stant satd "I don t know what happened

v but I th1nk I can get 1t back to where you Teft off " The ass1stant

b then rap1d1y typed severaT keys - wh11e Took1ng back and forth from the

¥

é‘(

_screen to the keyboard He eventuaTTy entered the spec1a1 ‘code and the

A p;ogrammed Tesson resumed at the po1nt in the Tesson where the manunct1on :

occurred The ass1stant then,asked “Is th1s where you Teft off?" Thé**—

student respondedwand ‘then cont1nued w1th the computer un1t

. The enr1ched d1sp1ay treatment conta1ned three features reTated to

the commun1cab111tﬁkof the program, The featﬁres were: 1) An1mat1on ?'Jﬁ_ '

) w1th a 11tt1etf1sh sw1mm1ng across the top of the screen dur1ng the

, s1mu1at1on of d1ssoTved oxygen change Whenever ‘the d1ssoTved oxygen 4f

¥

uﬂ“\

_ went,beTow the danger TeveT the mov1ng f1sh st0pped and turned 1nto a

‘ skeTeton" 2) A mu1t1color mosalc was drawn on %Pe v1deo screen by the ’

computer at the very beg1nn1ng of the sess1on The draw1ng took 30

seconds to comp]ete and the poT]ut1on tutor1a1 began 1mmed1ate1y after o

the draw1ng was comp]eted .3) Coltf(;;;‘used to d1fferent1ate 11nes 1n
graphs when two 11nes were d1sp1ayed s1muTtaneousTy Th1sofeature.was"

used in two d1sp1ays about m1dway through the Tesson

~.
~

: rd except a spec1a1 code wh1ch onTy the Taboratory ass1stant ,'f\ i



quest1onna1res

SCALES AND TESTS

Tﬁe fo]]ow1ng,1nd1cators were created from the pre- and post-

Prior exposure to computers _An.index was_created from the foTTowe

1qp three quest1ons 4 ‘_31 : L . :' L - L el

' 1) . I have used computers 1n schooT (64»percent'answered\"yes"
to th1s quest1on )’_ . é‘ . ; fllsl _ :,;’j:; I

7" 2)"? I have taken alcourse about computers .:(T;#percentfanswered;i‘J

3) I have wr1tten computer programs (47 percent answered "yes ")7

A "yes" response to any two of the three quest1ons const1tuted "h1gh

exposure" wh11e aTT others were cons1dered "Tow exposure " The pattern

'"of responses to\these three quesL1ons was. tested for un1d1mens1ona]1ty :

'}and cunu]at1veness by perform1ng a Guttman scale anaTys1s An unusuaT]y o
»

-h1gh fit between the mode] and the data was found the. three quest1ons '

-’produced a coeff1c1ent or reproduct1b111ty of .95 and a coeff1c1ent or

scaTab111ty of 83 As reported in TabTe 28, there were 43 percent

'class1f1ed as "h1gh eXposure "_ ATmost a]] of these students (98 percent)

sa1d they had wr1tten computer programs and on]y 5 percent of those

|-
'c]ass1f1ed as "Tow exposure"/sa1d they had wr1tten programs Thus, seTf-

reported programm1ng exper1eﬁce is the pr1mary cr1ter1on of the exposure

‘a1ndex The Tevel of. exposure is s11ght1y h1gher among our- subJects than

the average M1nnesota high schoo] (A statewide assessment of computer

,'11teracy in Apr11, 1979, found 35 percent of aTT N1nnesota Tlth grade Al

: students c1a1m1ng to have wr1tten computer programs ) Thus the Tevel of"’

exposure in. our .sample 1is onTy s11ght1y h1gher than the state average

and both the exper1enced and unexper1enced are weTT represented ATmost

- P
A

Lo

100

110
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a]] pr1orﬁékposure to computers hgd been via te]etypes to remote t1me-; -

. - N .
- .
. . - . P . B

‘Pollut1on Test o . "¢ - - ‘:' .

A ten 1tem test on the content of the APOLUT 1esson was constru;ted

for post test adm1n1strat1on.' Four of the ]tems(were adm1n1stered v1a
| computer as part of the,APOLUT package The test 1tems are a, comb1nat1on ﬂ
", R ,‘»'? Pg 5 . . . S

of true/fa]se mu1t1p1e cho1ce “and comp]et1on type As reported 1n‘

ﬂfff’ Iable 29 the re11ab111ty of the test was 71 at post test1ng

E SR L v‘.f_. . ‘
. .Table.29 ' N
. " . RELIABILiIY ANALYSIS OF SCALES AND TESTS g ‘
. r'Sca]e : Alpha Rel1ab1]1ty . Alpha_Réliabiljty - Test-Retest, ;f
Description - Pre Test - ‘Post ‘Test L Correlat1on_' - No. of Items
.| Pollution festi o e N _ e 10
- Computer Awareness ' .68 : - .69 S _-;82 o 10
Computer Mystique .~ .~ .62% - .59 Coe e ; 4
' Computer Enjoyment .8 S .84 . To76 5
Computer Anxiety: o .67 ;" ' R .73 . ) .64 oy -
Computer ‘Self-Efficacy .70 - o .72 ' .70 o 5
. vSelf Esteem . -7 Y S .84 . - 8
: "State,Anxiety - . .74' o . AR .80 . o » .36 : _5 .
Locus of Control . ‘ 59 2t o ) -', C e e o . ‘9
e : . . . .

. Computer Awareness

Ten.ftemsfwere p1cked from the M1nnesota Computer L1teracy Tesfs

.

(Anderson, et a] s 1979) to determ1ne 1f 1earn1nq about computers m1nht

occur from a brief exposure to CAI, ' Items were selected that oealt with
. a0 e ’
: q

ic o/ 0 el - L




'eTementary concepts or perspect1ves that coqu conce1vab1y be affected

by a s1ngTe computer exper1ence Most of the 1tems are cTass1f1ed as
.. ’, o (j? A
software or social 1mpact 1n‘emphas1s; however, some are cons1dered

' appTications and hardware'items We call th1s subtest "awar ness"

£

: rather\fhan T1teracy because 1t does not- encompass the compre1ens1ve

gamut of top1cs.subsumed under our" def1q1t1on of computer T1teracy .\The
—
computer awareness test had a reT1ab1T1ty of .68 and 69 at- pretest and

’post test respect1ve1y (TabTe 29) The test retest correTat1on was 82

A . R ,'w

e .,‘ : ',’r,_ e ‘ o

?Computer Myst1qUe 'rq - ”“ﬂ;“=ﬂ'”' ‘

Four of the ten 1tems 1n ‘the computer awareness test were treated

5

as. a separate test as weTT Ib%;e four 1tems wh1ch are the Tast four
1tems T1sted 1n TabTe 30 all make statements exaggerat1ng the broad

'capab111t1es of computers The sum of the "true“ or-ancorrect responses

\

f'_to these four 1tems 1s the scaTe score. A re11ab111ty of approx1mate]y

.60 was ~bta1ned for th1s measure, wh1ch though reTat1ve1y Tow is not

~

vvery low for a test of only four 1tems The tendency - to 1naccurate1y

_exaggerate the capab111t1es of computers has been dubbed "computer

"7,myst1que“ in one of ‘our earT1er reports (Anderson et.,aT }@79)

i S s e :
Computer Enjoyment B _g L ' 'L- L -"';,a
Five 1tems were- used _from a prev1ous1y constructed att1tude scaTe
\\ ~
to measure generaT att1tude toward computers : Spech1caTTy the scaTe

_.assesses the degree to which persons report they enjoy - computers or-
' enJoy Tearn1ng about computers The scale reT1ab1T1ty is h1gh (. 84 and
87) for a scaTe w1th only five 1tems The_test_retest corre]at1on-from¢

W

.pre toapost test was Z6.

. DomPo.
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e Tab]e 30 '

4

wr
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1. Use of computers in education

.always results in less personal
treatment-of students. ~
True, (False)*, Don't Know

2. Us1ng_computers can free one
to do more creative tasks, but
" this may lead to more dependence
upon machines.
(Trua), Fa]se), Don“t Know

3 Computers are, nof good for - =
Qasks that ‘require: speed
accuracy, (intuition), repet1on
True, Fa]se, (Don t Know)

"'4. When in operation, a computer
(Follows a-set of instructions

-written. by: people), :-Thinks just d

Tike a person, Recalls answers

" from memory, Transtates data
from digital to ana]oﬁ code,

. Don* t. Know . :

5. If your charge acc0unt bil]-
.has an error, it wa$® probably
caused bys
‘computer,. (Mistakes made~by
people), Poor design of the:
omputer, General weaknesses of
ach1nes, Don t Know-

6 The' computer must have two types

. of ‘information to solve a =
problem: -The problem:and the
answer, The.name of the program
and, user number, (The data and

f»thé’1nstruct1ons), The name of

" the program and your name,.
Don't Know ° :

' 7. Computers help people make.

'decisions by providing c0rrect ;
. answers to any quest1ons

'. £ “True, (Fa]se), Don't Know '

. 8. Computers he]p people make

decisions by telling them: if "
their problem is important.
~ True, (False), Don't Knoq\k\
Y

9; Computers are' ab]e to thin

ke if every way just like people.

True, (False), Don't- Know.

10. Some~computers have good and
- bad fee11ngs like people.
True. (Fa]se), Don' t Know .

PERCENT CORRECT FOR EACH, COMPUTER AWARENESS QUESTION
FOR PRE TEST,sPOST TEST FOLLOWUP AND CONTROL -

Breakdown of the . -

Pre. ' : Post - . .6 Mo
 Test ™ .. , Jest »Later
. (WO (o) (WD)
w o _am s
S Y A T
N S S 7
57%°  © a8y . 67%
Ceesar . s 63
50% . 57% . 62y -
R -
3 L. dag,
535  53% - . 61%
N o728 . sy
- . | .. .,'?\ . «
g "o 79%.
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'7Computer Anxiety

R computers 1s measured by th1s f1ve 1tem sca]e Larger va]ues

© " The: TeveT of anx1ety or stress that a respondent attr1butes to

\on th1s

' var1ab1e correspond to greater Tevels of anx1et¥.about computers The

e re11ab111ty of th1s sca]e at pretest was .67 and at'post*test ,73.

Computer Se]f eff1cacy

O

w

The extent to wh1ch a person fee]s conf1dent about h1s or\her o

'ab111ty to dea] w1th computers 1s the under1y1ng concept for th1s sca]e

“The re11ab111ty was 70 at pretest and 75 at- post test The test

-
(-

retest corre]at1on was’.70. }s ; '_1} o B G e
».

Self Esteem R 'g; : L. f " f;; SR : 1.-‘ ¢

oA

Us1ng se]ected 1tems from Rosenberg s (1965) sca]e we deve]oped a

'f1ve 1tem measure of one's overa]] se]f esteem The re11ab111t1es are'

o‘er 70 and the test retest correTat1on 1s 84 : -Ff‘; fT

L

g ,State Anx1ety -'-ff‘-h ;J - e lggﬁ .y ) :" e

Tempora] anx1ety or state anx1ety was measured us1ng the Spe1g]e—

‘-':berger short sca]e of 5 quest1ons (see S1eber, 0 Ne11, and Tob1as,-

E 1977) Th1s sca]e has been used extens1ve1y 1n educat1ona1 research and :

V) '3

attempts t0'neasure und1fferent1ated temporary d1scomfort or anx1ety

f‘The re11ab111t1es are fa1r1y h1gh ( 74 and 8) but the test retest

~corre1at1on is Tow (. 36)° ' R '-.';. .,_T S '.ff ”f;@-;

» Locus of Contro] a _‘ ’_fd'r-' S

E1ght 1tems were se]ected from the Now1ck1 and Str1ckTand (1973)

fexterna]) Tocus of contro] The 1tems are scored

Y o

in the d1rect1on ofegre'ter 1nterna11ty; 1 e s h1gher scores represent a

H]

test of 1nterna] (vs.

"'-11ke11hood of - attr1but1ng events to sources 1nterna1 to the 1nd1v1dua1

L=

T

. . -
N & i'rt
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The re]iabi]ity.was .59 and it was. measured at pretest only.

L

o RESULTS

y
_ Look1ng first at the quest1on of how much sc1ence'1earn1nq can o~

‘be produced from a short CAI lesson, Flgure 8" and TabTes 31 and 32 show

i tnat students at post -test, 6n the average got 7 out of 10 1tems r1ght

-

The unexposed controT group answered Tess than 3 1tems correctly, which _

A

' 1s a. performance Teve] that cou]d be produced by . chance aTone Wh11e

\

";vthe performance Teve] went down to about 5 our/of TO at foTTow up, this_ :

»'-/Tevel 15 st1TT near]y tw1ce that of the contro] group

Performance on the computer awareness test 1s Tess dramat1c in’

A

: _ .
_ 1ts sh1fts From pre--to post -test the performance rema1ned essent1aTTy
‘ the same at 5. 6 out of TO 1tems corréct (Figure 9. ‘But as reported in

'TabTe 32 the TeveT of computer myst1que actuaTTy increased- sT1ghtTy from o

‘pre to post \ESt On the rema1n1ng computer awareness 1tems, the per—

‘>

'formance Teve] woqu have 1ncreased sT1ght1y to aTTow for the resuTt1ng
4

-

vTack of overaTT change in computer awareness Desp1te the Tack of an-
'-'1ncrease in computer awareness at post test the Teve] of computer aware-
fness s1x months Tater at follow up test1ng was up to 6 4 out of TO

T;Th1s r1se 1s 0.8 po1nts wh1ch ds equaT to TO standard errors and thus is

'cTearTy a s1gn1f1cant 1mprovement At foTTow up ‘testing the computer :

t mystaque was down to 0. 8 wh1ch 1s sT1ghtTy be]ow the 1n1t1a] pre test _
"fTeveT but. equaT to the controT group Teve] (TabTe 31) The control- group f

“ level of computer awareness was 6.0 (see F1gure 9); wh1ch is. s1gn1f1cant1y-'

‘Tower than the exposed group at foTTow -up but- h1gher than the pre test

f Teve] The pre-test was six months ear11er ) th1s Tater d1fferenCe may -

ndbe due to 1nc1denta] Tearn1ng over the summer per1od

The three sca]es measur1ng att1tudes toward computers do not reveaT

r

. [
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PERFORMANCE ON .WATER~POLLUTION TEST _
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Tabledt .. ..

Y

T-TESTS BETWEEN. CAI EXPOSEU AND NON EXPOSED GROUPS

SHOWING OVERALL EFFECTS (N

369) :

- Exgose (N= 216) (;ontrol_ -(N=1§3)
" pollution X 51 L2
Test o . 21 o 2.3
~ t-value 8% |
Compute X 6.4 - 6.0
“‘Awareness . -- SD. - 2.3 B - 2]
: -tvglue " 1.64. o
| computer X - .0.8 0.8~
| Mystique D, 0.9 S 0.8
S t-value’ - -0.53 -
. Ay "'.
Computer X.w o 3.4 - 3.3
:Enjoyment SD=. 0.8 w0t 0.8 - )
' - t-value , , 0.9 . :
T X .20 L 2.3
Anxiety SD+ .- 0.6 -~ - 0.7
R -~ t-valug : =3.55%
Computer X 3.4 - . c 3.0,
Self-Efficacy . SD 0.6 - .. - . 0.7
o t-value 3a*x '
T serf- X 3.7 s 3.7
Esteem b 0.6 Yo 0.6
Coow %-value A 1) :
*P2 0.05; ** P £ .01
~ /
- \‘
.
~ 107

117
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| Table 32

N AT
Scalel ©

‘Pollution

2T

i

- Computer
Awareness

oy

/

Cgmputef f'
Mystique

. ; SR b

Computer .
Enjoyment

'Computér”
Anxiety -

Computer

' -Self-Efficacy

‘; AX{‘:’:-'T‘"

Self -
. Esteem

’ State

1 Anxiety

post Test x.

*'P .05
** pe 0

. KNOWLEDGE[AND' ATTITUD
o - : . ﬂ ... ‘

+ The. number within

X; 1.7
0.5

| sb, ffuﬁﬁ.H'
[ttt T

S 3

‘ ’. . . .
E CHANGE OVER TIME

Pre Test' .

o

T

. s

. Six Month

7.
- 2.

5.
2

AY
°

=1
1.
3

- 0.

1
0.

5.96%*.. 0

' Post-Test -
‘,‘. . o .
0 5.1 -

oo\

1

0

7
7

9
6

3.6 . ..
0.6

3 .
. 0‘; . . l.
C (.0a)

.5
5

2. '
"~ (.08)*

. .70.8
. 0.9,
(.06)

ow
P
O,

(.05)

on
N O

"(.'04')

3.4
C 0.6

(.04) .

8 3.7
6 . 0.6

(.03)

parénthéses is one stahdard-erfor‘of the

:Followup

, 6.4
: 2.3 -
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Nonetneless

anxwety and s1gnchant 1nc eases 1n computer enJoyment and computer .

eff1cacy (Table 32)

After‘s

“ S these changes d1m1n1shed for a]]

three att1tude measures but espec1a11y for the enJoyment sca]e. ?he

¢

computers (p <.01), and .more sa]f eff1cac1ous about computers (p- < 05)

o

o

N exposed group,«after s1x months, was s1gn1f1cant1y 1ess anx1ous about

than the contro] group M e S f?f'
’ m" , '_.‘ .{ f
09 119 E '

.. ... " “Figureg9 - / ' - R
' PERFORMANCE ON SOMPUTER A{ARENEss" Test . L R
7 | . - N L B ) . ' - . . \\ . P . .. - . .‘ B ‘,.. —. . | P .
1. . . ) 1. . ) ‘._ A ..4 ) - /‘ o - . 6‘.4 K :
el 60 T - P TR
5 ‘ ] “' . . '-‘. . ’;‘ ~) 9 bd —
4 . . . ;) ."‘.' . . ‘
3 S M R S
. , ’ 3 : . “ ) "' T'
2 ) | YR EE I
S 1. ‘ \3 . . ) 4
« ' !
Lo B B Sl N
o " Control .t Pre Test. - “Post Test 6 Mo¥ Followup " EERE R A
R 3 'I‘ ) 4 : ' e N

‘the short term or 1mmed-‘



” - ‘ ‘ “ *
. -' . "_ .,\ : .:v v ‘ ., ”Q".' . ,. :‘ - L. )
e Flaure 108 eieol T o .
[ . ' e ot s . “')’ .f‘. oo B _ ‘ ) ',.\"_v s :_,'.
- ’ T . .‘_‘-' A3 ‘) i . '}'- ."'.--»5:' _' : ,. Z“‘"‘"” 3 v’l'1 " :-‘ b
- COMPUTER ATTITUDE SCALE. COMPARISONS '~ - )
. 8
5
N 4 . Coﬁiputer S s
) -, Engoyment LT St
- " Conputer -
N 3 * Efficacy S P
". ] 138 . " . }'lil: Computer . L \ .
REE B Anxfety < o
) 2| . o ?.1 .
.~ ) - {
) . ] . . « . " .
‘ o v -
1 ‘Ol'f R R S e e
© o7 T Control” Pre Test ... -Post Test | 6 Mo After- - Y .
. \ . ( i _), LA
The tio treatment var1ab1es, ma]funct1on and enrrched d1spTay, d1d
. A . : L &
.-not produce s:gmﬁcaht ma1n effects nor 1nteract1on effects on computer
awa‘reneSs! o‘r the computer att1tude sca]es W‘lth one except1on computer
. 1 N ! ‘
‘ ',se]f—eff1cacy Whﬂe computer se]f—effmacy was shght”ly h1gner at ¥
. " ' : N ;* w\ @
post -test than at pne test for those exper1enc1 Ja ma]functmn, there
waS a. s1gn1f1 cant]y\hzgher ga1n for 'hose not experJ enc1ng a ma]funct1on
(Tab]es 33 and” ‘34) The presence or ax sence of -an. enr1ched d1sp1ay, how-"'
ever, d1d/not r~esu1t 1n a d1fference An t_e ga1n of computer se]f-',
N : .
«efﬁcac/. . Whﬂe there were no s1gmf1cant“ Jnteract1on effects (see ;
Tab]e 33), there wére s1gn1f1c§mt ma‘in effects for sex, grade and pr1or
exposure AS‘ repbrted 1n Tab’re 84 the 1eve~1 of computer se]f—eff1 cacy
. . et ., f — . '. .‘ - RN _' n o 4::";' ~4-/‘ N
° . - Ce “ — . . . \_:-‘ . .
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x| o .5 WAY ANALYSIS OF VARIANCE: OF CHANGE, (GAIN) - o
SN U _ IN COMPUTER SELF-EFFICACY FROM'PRE TO.POST TEST' = -~ ’
Y Lo e e Lo . i

. Source of Variation” ..  ss©  DF . M E - prob,

Y N - L L . e o
Cfe A Malfunction - 073 7 003 B s L

- B Enriched Display. . pog 1 0 000 0.0 .0 .98
’ BRSNS H- BTG B

 §§“$ex

-

‘o

D. Grade -, SEER R X Y R 01

M 9 544 oz,

" E. Exposure : !
. '2 May Interactions 1040 0.28 0 1.397 - .18
S0 4 - 022 g

=ﬁ Way inté[actiods~v' a
TR 7 A < S s ) S

U 4gway-1htechtion§ B

.5 Way 1nteréctiop‘_

A

17 0.8
.- Residual | 60077 300 . 0.0 . 1.55 . o4 o

Total o eess 3w oo o, o
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COWPUTER SE'F EFFICALY PRE TEST AND GAIN SCORES BY TRE?TM;NT
343 '

~/

Lo .“_} ,No ﬁh]fdnctibn . ‘. oo

Enr1ched Dlsp]ay {;,,’=:_{

-

v ar u»;'

I N Female

_ 3 4

S Grqde 9

CwTw ') Prior Exposure Low |

" AN Students’ -

Malfunction ~ . -< "':‘;‘nf.

;5?:5‘ No Enriched D1splay L - ’

':Ma]g.; . ? y :..} . 3, 4'.‘

32 (.58)

‘ Prior Exﬁbéhréiﬂiéh-fjf 3.5 0.58)‘5,]

( 55)

(fsz)"

(;§1))1 
(.58)"

“'

© 28
.18

23

VARIABLES. SEX, GRADE AND PRIOR ExPOSUR‘ (N

‘ Ga1n Scores”

{sb) -
o g
(.217)Q !

ey

i‘..

7 -

.30

16
.29

(.49)
‘(;43);~2

l‘%

(ae)

;(;46);fn

(:45)'
(.45)

P

' ;(;46)A'
A.{(.44)"

.z(_475¥ ’1I

.‘ﬁ;'
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166
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s was more T1keTy to go up for femaTes than for_maTes, for ]Tth grade -Q.;;y
;students than for 9th grade students, and for those w th 10w pr1or ‘

A hd
’ exposure as compared to those w1th h1gh pr1or exposure These

‘ d1fferent1a] ga1ns ‘are part1aTTy expTa1ned by the TeveT of computer seTf—

3eff1c1acy brought 1nto the s1tuat1on at pre -test. The pre test means
‘-lreported in TabTe 34 show that at pre test maTes had h1gher computer -
_seTf effpcacy than. femaTes, grade 9 students than grade 11 students, |
and h1§h/pr1or exposure students compared to Tow pr1or exposure students

‘f-Thus the groups w1§h the Towest 1n}t1aT eff1cacy scores exper1enced\the

'h1ghest ga1ns dur1ﬂg the course of the exper1ment
v

The pTanned manunct1on, wh1Te not Tead1ng to changes in generaT .
"att1tudes toward computers, d1d affect spec1f1c percept1ons SubJectsJ

were asked what they thought caused the breakdown : someth1ng in-the -

5 ;l:r o

o .computer system,,someth1ng you d1d~or dﬁdn t do, some’ comb1nat1on of .
quthe computer system and you " As reported in Anderson, et. -al. (1979)

'42% of the students bTamed_themseTves, 26% blamed the computer, and 32%v_

o o A O T £ 715 O ap

»;.sa1d it was both The students who exper1enced a: manunct1on aTso tended

- ~

to generaT1ze from th1s s1ng]e exper1ence to other sxtuat1ons, as can = _
be seen 1n IabTe 35 Even after s1x months, the students ‘who had’

'ﬂ=encountered the system fa1Ture were’ more T1keTy than the other students

-

':to ant1c1pate other computers to fa1T BRI _ - ~

- DI'S'CUSSION_,'

Sc1ence Learn1ng A : —_—

Thexresults def1n1teTy support the cTa1ms that a br1ef CAI module

is. effecc1ve for sc1ence Tearn1ng The students who were exposed to .
e <.
g the water poTTut1on program reta1ned much ‘of . the Tearn1ng even six

113




sTable 35

R4
Y

EFFECTS OF IMLFUNCTION UPON RESPONQES TO -THE:QUESTION: * SUPPOSE
YOU GET A JOB WHERE YOU HAVE T0 WORK WITH COMPUTERS. WOULD YOU

EXPECT THE COMPUTERS YOU WORK WITH 10 HAVE BREAKDOWNS: - VERY. OFTEN,
FAIRLY OFTEN, FAIRLY INFREQUENTLY, VERY INFREQUENTLY’*

- y No ~ A1 Exposed -
, Malfunction Malfunction Students ,
“very or fairly often 30% - 13% - ._3.&%' B o
fairly infrequently - 438 - 44% I
very infrequently = - 273 .43 . 3% '
| LT T 008 1008 . 1008
| (8) - (lo8)  (2ae) . . o -

5 . A N

'u
|

‘ *Data are _t;aéon the survey six: rronths after the experment

N = 207

syl

: 'months afterwand (FigUre 8). The students a]so vo]untar11y descr1bed

the1r fee11ngs to the 1aboratory ass1stant typ1ca1 comments were: "Th1s

. was a 1ot more fun than I expected " and " w1sh that I cou]d take all my

' courses T1ke that.ﬂ 0n1y a very few students said that they thought it

"du]]" or "too 1ong " The genera]]y pos1t1ve response of the students ,

. probab]y is 1arge1y a consequence of the nove]ty of the system and the

game 11ke character of some of the mater1a1 On the other hand, the

APOLUT un1t d1d not a]]ow many student cho1ces nor did 1t a]]ow students

' to branch back through the mater1a1 F1sher (et a]u; 1975) and

o -

‘ others have warned aga1nst—1ack of student cho1ces in the des1gn of

: 1nstructqona1 mater1a1 thus the genera]]y pos1t1ve resu]ts of th1s

exper1ment, in both the affecL1ve and cogn1t1ve areas, is espec1a11y

1mpress1ve.

,]_14.. ..;l.£?€2«;*j;



Computer Learn1ng e L

Prev1ous research and theory are not 1nstruct1ve w1th regard to

f;fwhether or not we shou]d expect computer literacy to 1mprove as'a con-

-~4~¥sequence of- a—brref“exposure“to ‘CAT. Nonethe]ess we hypothes1zed that

- such 1earn1ng would occur on the bas1s of 1ncreased mot1vat1on and
' g-attent1veness The data presented in Tab]es 30 td 32 and F1gure 9 reveal
 that computer 1earn1ng def1n1te1y d1d occur but that 1t<was not ev1dent
5unt11 s1x months after the 1earn1ng s1tuat1on Six. months 1ater the 1eve1
_fof compurer awareness was up and the Tevel of computer myst1que was down A
| ;Th1s is.in d1rect contrast to the pretest f1nd1ngs that 1mmed1ate1y after :
| the 1earn1ng s1tuat1on computer myst1que was-..up and gomputer awareness
' was unchanged The 1nd1v1dua1 test 1tems (Tab]e 30) conf1rm that most 1tems
fo]]ow these trends It wogld appear that exposure to CAI became a tr1g-
| ger1ng event which 1ed students to e1ther seek\out new, re1evant 1nfor—
h mat1on about computers or made them more recept\Ve to. ava11ab1e 1nfor-_
?mat1on “#,- -“_. Q..}'f -f e ﬂg;."_ | |
lQ '1.. Most of. the students had prev1ous1ywbeen exposed to at 1east a
' m1n1ma1 form.of 1nstruct1ona1 comput1ng but 1t had cons1sted most]y of
oy

e-exper1ence‘of spend1ng-"

N

te1etype access to a 1arge, remote computer
v't,me/w1th a m1crocomputer that not on1y aske.”:uest1ons and d1sp1 ed |
1nformat1on but a]so rap1d1y drew graphs -and color p1ctures ‘not surpris- ,?-
1ng]y had an eye open1ng or "gee wh1z" effect on many students\\ Perhaps

| the comb1nat1on of . nove]ty and “power" produces a sense of awe or h

: amazement but} h1gh schoo] students in. an age ‘of h1gh techno]ogy are. not;;[;

- eas11y duped by gadgetry ConsequentTy we presume that th1s .sense of
. computer»myst1que created by the br1ef computer 1esson 1eft the students’.
w1th an’ ag1tat1ng quest1om/about what_computers-rea]]y can»and~cannot~..’

U




S
"oy

i -do; Such an issue cou]d weT1 have. been the mot1vat1ng force beh1nd the

T 1ncreased computer awareness they expressed s1x months later

o,

AttitUde Change

wh11e the computer 1earn1ng s1tuat1on 1eft students w1th a :-'
s]1ght1y h1gher computer myst1que and _more favorab]e fee11ngs aboutvf-
p-.computers 1n genera] the 1eve1 of expressed stress and anx1ety |
',(measured by "Sfate Anx1ety"'sca]es) was s1gn1f1cant1y lower as was" o
'athe1r computer spec1f1c anx1ety Poss1b1y an encounter w1th a "mag1ca1“
'jm1crocomputer 1s comfort1ng because qt. makes th]ngs re]at1ve1y s1mp1e o
and structured for the student Or perhaps 1t is s1mp1y a matter of
fere11ev1ng fears of’the unknown Whatever the reason the reduct1on in
.computer anx1ety and the conf1dence 1n dea11ng w1th computers (computer
', se]f eff1cacy) pers1sted over a s1x month per1od (Tab]es 31 - 32. Thjs
{k'1; espec1a11y s1gn1f1cant \in 11ght of the fact that ‘the 1eve1 of |
| genera] att1tude toward computers (computer enJoyment) d1d not pers1st
VIn the Six month fo]]ow -up study, the 1eve1 of computer enJoyment 1s o
not s1gn1f1cant1y d1fferent for the. exper1menta] and the contro] groups,
»‘but there 1s a s1gn1f1cant d1fference for computer anx1ety and computer
' se]f—eff1cacy Six months 1ater, those students who spent on]y 15 “ 20
‘minutes w1th the m1crocomputer de11vered APOLUT lesson were 1ess anx1ous i

' about computers and more conf1dent of the1r own computer capac1ty than

i:students who d1d not exper1ence che br1ef CAI 1esson on the’ m1crocomputer

Effects of Enr1ched D1sp]ay R B . ; s ';“f f;.pv '; o ;W f ~

None of the att1tude or know]edge 1nd1cators 1nc1uded 1n the study

L&

demonstrated an effect due to enr1ched d1sp1ay One- cannot conc]ude

from th1s that graph1cs and co]or make no d1fference in CAI The enr1ched

. ‘_ . . -
. Q. . B o T

. ?r.‘lv "‘-v.'.~ﬂ b; .e‘."'ceftjlﬁ 'ﬂl;?(;’ e ;e h‘ o
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“.’_ o - o
‘ d1sp1ay, as descr1bed 1n a prev1ous sect1on cons1sted of an an1mated

f1sh a mu]t1co]ored mosaic, and two co]or t1me ser1es graphs ,it" '

/

' wou]d appear that we were presumptuous to ca]] these features "enr1ched
_s__“dlsplays- ratherﬂthan graph1ca1 g1m1cks ------- Actua]]y, the s1tuat1on isT
| more comp]ex than appears on the stat1st1ca1 surface For one(th1ng,g-

the co]or d1sp1ays on tne APPLE II m1crochputer often have 1ess c1ar1ty |
: and readab111ty than the wh1te on b]ack d1sp]ays Second]y, the added |
an1mat1on s]owed down the on11ne p]ott1ng of d1sso]ved oxygen 1eve1s L
- over t1me . The supposed v1sua1 advantage of an an1mated fish sw1mm1ng
B across the screen s]owed the s1mu1at1on/graph1ng act1v1ty down by a few
seconds Th1rd1y, and perhaps more 1mportant]y, the an1mated f1sn had a
per1phera1 ro]e 1n the 1nstruct1ona1 mater1a1 ~If the d1sso1ved oxygen
1eve] got dangerous]y low, the f1sh st0pped and turned 1nto a ske]eton,
" but the graph 111ustrated th1s cond1t1on anyway A]] of the supposed]y
enr1ched features were unessent1a1 to the 1nstruct1ona1 process ,fThe- :
an1mated f1sh m1ght even have detracted the student from the pr1mary
;cf content of the 1esson Thus the enr1ched features of c01or and graph1cs
may have the potent1a] to produce affect1we and cogn1t1ve advantages
' 1 but ]1kew1se they may resu]t 1n commun1cat1on d1sadvantages as we]]
‘ Our fa11ure to f1nd stat1stfcai]y s1gn1f1cant resu]ts due to "enr1ched

..

d1sp1ay" 1s probab]y a consequehce of mu1t1p1e effects wh1ch cancel .

»

-each,other out y1e1d1ng no part1cu1ar (or on]y tr1v1a1 advantage) for e
1nstruct1on S I .
A g

- - . . . . . L G- e

'fEffects'of1Maffunction -I:ff, d.j‘.ﬁ’""- . *_llhv_\-.d

L1ke the "enr1ched d1sp1ay" treatment the "ma]funct1on" cond1t1on

seemed to produce reTat1ve1y 11tt1e effect on genera] att1tudes and

know]edge The: maJor except1on to th1s conc]us1on is’ the f1nd1ng that

‘\l

! e s
)
Y - .




l\. .

a d1fference 1n computer seTf eff1cacy resu]ted from the manunct1on -

treatment Those students encounter1ng a manunct1on were- Tess 11ke1y :

e

{" than other students to increase the1r sense>of computer seTf-eff1cacy as

-~—a consequ nce-of- the1r CAI“exper1ence ‘ The d1fference between tnose =

encounter1  a ma]funct1on and those Tack1ng such a treatment was sub-

stant1aT wit respect to. the1r sense of eff1cacy (TabTes 33 and 34) and

' th1s effect p rs1sted afterward, at Teast unt11 the six month foTTow up |
teSt1ng : o v, . ‘ | . . - |

o W1th the except1on of computer seTf eff1cacy, the manunct1on

i Jntroduced into- the exper1ment woqu seem to be rather tr1v1a1 in 1ts
vf1mpact The system failure wh1ch we 1ntroduced Was minor-in that it

o

- was. rect1f1ed w1th1n a matter of’ m1nutes and no 1nformat1on was Tost

‘2;,If the students had ‘had to restart the Tesson or 1f they had not been _

| abTe to comp]ete the«un1t the att1tud1na1 effects m1ght have been much

| greater NonetheTess, the computer breakdown left many students w1th
-rev1sed percept1ons of themseTves and conputers The amb1gu1ty 1nherent :
in the supposed manunctaon Ted many (42 percent) to bTame themseTves for

| someth1ng they d1dn t do ho wonder we observed a reduct1on in computenh}

w'seTf eff1cacy The minor ma]funct1on ep1sode seems to havé resuTted

;'1n Tess trust in computers as weTT as in the1r ab111ty to deaT w1th
--i'computers As reported in Tab]e 35 the students encounter1ng a breakdown

-are more ]1ke1y to expect computers generaTTy to ma]funct1on~ o ) .'~755

| ',._‘C‘ONCLUSI'ON‘ " S

Wh1Te the pos1t1ve 1mpact of computer based Tearn1ng has been pre-
) v1ous]y substant1atedewhen students spent cons1derabTe t1me w1th the

Tj-computer, th1s study demonstrates that both affect1ve and cogn1t1ve '

fbenef]ts can, accrue from even a very br1ef (15 20 m1nutes) encounter w1th

. e
Toey e T
vl R g b

\) ] oo 4‘_ A : v B a - . ) '_ . " 28 ) IR ! - “ ’ ) ‘.-,:'v‘ . _’




CAI, wh11e thps f'nd1ng is 1mpress1ve and h1g]y favorab]e w1th respect

to QAI, 1t must be eva]uated w1th1n the - context of the exper1menta1

L |

env1ronﬂent For'the mos t part the exper1ment s1mu1ated a'typ1ca1 o

laboratory on c]a sroom env1ronment It shou]d be stressed that wh1]e v‘
students we e ton they were free ‘to d1scont1nue the exper1ment at any
t1me, they ay have felt constra1ned by the nove]ty of the s1tuat1on and

the 1abora ory ass1stant nearby Students tak1ng the APOLUT 1essort ‘; i

,.;

- Nonethe] ss, the favorab]e student comments and the stat1st1ca1 resu]ts "

potent1 1 for many c]assroom s1tuat1ons -~Q;-ﬂpz Ww";‘

!

j Even 1f the students had not ]earned what the-CAI 1esson attemptedg

o to te\ch them, our exper1ment 1nd1cates that they 1earned someth1ng

about computers Computer 11teracy apparent]y 1s the by product‘of

e !

d1fferent types of computer exper1ences What 1s most 1ntr1gu1ng about:_ﬂ,f

thegm1crocomputer £AI exper1ence~we stud1ed 1s that the myst1que of the"

' -.techno]ogy seems to spawn a search for 1nformat1on about what computers‘

- ;

can and cannot do. Even the students who prev1ous1y had worked w1th

/ t

computers and cou]d wr1te programs succumbed to the "mag1c“ of the m1cro- 'j

! ’- O
<‘-v‘l,

computer The graph1ca1 wonder of the 11ve1y, color

l
Ty
[
Y

j att1tude of awe., Perhaps the Jolt of such a quasi

/ prov1des the mot1vat1on to Tearn the facts beh1nd thﬁ
| The maJor outcome of th1s expernmenta] research progress toward

L methodology for understand1ng the human response to 1nformat1on

screen evokes_ang‘~;'f-
ligious encounter .. .

nusua1'situationlf,,

techno]ogy Many attr1butes of persons, computers, and person computer .

re]at1onsh1ps have been 1dent1f1ed measured' and found to 1nterre1ate

‘W




.- . Tl
)

ih comp]ex ways., It is 1mposs1b1e to say that m1crocomputers have no.

1mpact The trans1t1on from the trad1t1ona1 large sca]e,.t1meshared

-

fcomput1ng to new forms of sma]] sca]e, personal comput1ng 1nvolves much

‘more than sma]ler c1rcu1t boards and lower pr1ces.» P A
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e Ty . Chapter 6 = 7 ol

LTy

:,vto benef1t co]]ect1ve1y and 1nd1v1dua11y from computer techno]ogy In'

vjdprec1se1y def1ne the spec1f1c knowledge,\a

0 1n any g1ven s1tuat1on 1nvo]v1ng computers

‘ s_uﬁuMARx_;_, PRI T

L
37
“ . 1

t-

A. grow1ng concern for the pub11c S 11m1ted understand1ng of computers

"has prompted many- corn puter experts and educators to propose programs to, -

help. educate future c1t1zens The need for these 1nstruct1ona] efforts

- ’

is grounded 1n the be11ef that°c1t1zens of a soc1ety in wh1ch computers =

are, a dom1nant technOTOg1ca1 force must be computer TTterate in order

»
/

'_th1s sense computer ]1teracy prov1des a reservo1r~of pub11c acqeptance, .
‘understand1ng and support upon wh1ch computer app11cat1ons can be bu11t

. For the 1nd1v1dua1, computer 11teracy makes it poss1b1e to dea] effect1ve1y

)
AN

w1th computers and s1tuat1ons 1nvoTv1ng computers

o Wh11e computer 11teracy, 1n generaT terms, 1s the ab111ty of an

Al < ~

_ 1nd1v1dua1 to dea] effect1ve1y w1th computers, rt is not poss1bTe to

v’~.

"tudes and sk111s ohe needs

iomputer supported app11ca-

,._..o. -h.-

-As a resuTt ed' atwona]istrateg1es designed to create or 1mprove 5‘

7'qcomputer 11teracy are extreme]y d1verse and often 111 def1ned Th1s
_ research progect was conducted in order to he]p prov1de a conceptua]

' framework for those 1ntere§ted in the deve]opment of computer 11teracy

among secondary schoo] students- Rather than attempt1ng to deveTop a

i'un1versa1, absoTute def1n1t1on of computer 11teracy, however, we have .~g,v-

'"out11ned the components or d1mens1ons of computer 11teracy 1n broad |

-J: .

,~terms and expressed them 1n the form of 1earn1ng obJect1ves These -“h
,*obJectwves, in add1t1on to prov1d1ng a framework for our assessment of*
" }computer 11teracy among secondary schooT students are des1gned to ass1st

~in the creat1on of mean1ngfu1 educat1ona1 programs The obJect1ve have been_

A
f'. o



d1ssem1nated to these aud1ences v1a severaT d1fferent pubT1cat1ons in-".

c1ud1ng The Mathemat1cs Teacher and a soon to be. Cg]eased monograph pub-

]1shed by the Nat1ona] Educat1on Assoc1at1on and 1t is. aTready cTear that

they are beg1nn1ng to serve__ne of the purposes for wh1ch they were :

1ntended

Our exam11at1on of 1nstruct1onaT comput1ng and - teacher att1tudes i

\

: toward computer ]1teracy Teads us to concTude that wh1]e there is strong o

teacher support for computer T1teraCy, th1s support does not often man- jv}?
1fest 1tse]f as a spec1f1c cTassroom act1v1ty‘or program tb 1mprove e
computer T1teracy among students Wn1Te some teachers, often on the1r
own 1n1tfat1ve and w1th m1n1maT gu1dance and support have deveToped 1n-a

.‘ struct1onaT programs deaT1ng w1th the uses and appT1cat1ons of computers .

~in- soc1ety,.such programs are reTat1veTy uncommon

o

5

The survey. of teachers and the subsequent anaTy51s of the data
shows that wh1Te the ava1]ab1]1ty of computer equ1pment is 1mportant

teacher tra1n1ng and att1tudes toward comput1ng and computer T1teracy

. r
% ,.-..

- are most cr1t1caT in determ1n1ng teacher 1nvo]vement w1th 1nstruct1onaT
comput1ng We sense that many teachers feeT 111 prepared to meet the f

chaTTenge of computers~and of computer T1teracy‘ Many of the-sc1ence

v
o4

and mathemat1cs teachers surveyed adm1tted that they d1d not feeT adequate]y
prepared to deal w1th computers Wh1Te th1s adm1ss1on may‘s1mpTy refTect p ”

. the qua11ty of the1r computer reTated educat1on and tra1n1ng, we suspect fﬁ3

¢

/ that it refTects a- more fundamentaT Tack of awareness and understand1ng

~

of computers W1thout computer 11terate teachers, 1nstnuct1ona1 act1v- ’f“"‘

X

1t1es to heTp students become computer T1terate are T1ke1y to be poor]y

des1gned and 1neffect1ve or, even worse may be 1naccurate and m1s]ead1ng

Th1s research effort resuTted 1n,the deveTopment of comprehens1ve

o 135
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B and systemat1c tests of ‘the var1ous components of computer 11teraoy % '

The resu]f“\of fhe ana]ys1s of these tests va11date the Jnstrument Th1s

L

4

--.{1nstruct1on 1nvo]v1ng computers Wh11e students do 1eave courses wh1cﬁ:'

..1nc1ude 1nstruct1ona1 comput1ng act1v1t1es and computer top1cs w1th an

t:~1nvolv1ng computers and comFuter top1cs

RNEERE Our research revea]ed that' teachers use computers in the c]assroom

fexpanded?awareness and understand1ng of computers, the. 1ncrease s not

. 1nstrument has a]ready served‘as\the ba51s for other attempts to measure

'computer 11teracy at the secondary schoo] 1eve1 and we trbst that 1t

9-

'w141 conttnue to be of use.to c]assroom teachers and researchers

Test data co]]ected from over 1000 students suggests that computer.
‘11teracy among secondary schoo] students 1s qu1te 1ow and that know]edge |

1s unevenly d1str1buted across the severa] d1mens1ons of computer 11t-

l

"{'eracy Students enter1ng c]asses 1nvo]v1ng the computer, for the most part

”‘~are not ab]e to c]earTy demonstrate that they understand computers, the

), -

'Liiuses and app11cat1ons of computers in. soc1ety, and the potent1a1 effect
tﬁ-of computers upon the1r da11y 11ves Genera]]y speak1ng, the1r know]edge :J

'fof the 1ess techn1ca1 aspects of computers and computer use was greater -

than the more techn1ca1 features of computers

Unfortunate]y, th1s s1tuat1on does not 1mprove dramat1ca11y after :Q

8

. "

e

golare. ey

Wh11e student know]edge 1s undeve]oped att1tudes toward computers

are genera]]y qu1te pos1t1ve .,Th1s 1s true both before and after courses

o ..,_

/-. L" N

:“student\Jearn1ng about computers, the more comprehens1ve approaches pro-
N , o . T

)’_,‘




rr'duce the most ga1n 1n»performance across a]] the d1mens1ons of’computer

-_11teracy Courses and un1ts wh1ch 1nc1uded computer programm1ng, as we]]

-

. as an exam1nat1on of the ro]e of computers 1Q/SOC1Efy, pigduced the :

~‘greatest .gains. Some 1mprovement in computér awareness ‘and know]edge was n

Lo

ev1dent 1n courses or 1nstruct1ona] un1ts wh1ch used "the computer 1n a

P

re]at1ve1y m1nor way Computer ass1sted 1nstruct1on, for examp]e, produces

- a sma]] 1mprovement in- computer ]1teracy even though such ]earn1ng was

not the pr1mary reason for computer use.

-0

Because computer use 1n educat1on (computer ass1sted 1nstruct1on)

:}

‘1s often consadered a veh1c1e for the deve]opment of computer ]1teracy,.-» .
f"we conducted a contro]]ed exper1ment to he]p 1dent1fy th1s 1mpact Thef7 i

’exp°r1ment conf1rmed that‘both cogn1t1ve and affect1ve ]earn1ng resu1ts

from 1nvo]vement in a re]at1ve]y br1ef CAI ]esson The exper1ment a]so

g

_demonstrated that theSe computer 11teracy 1mpacts occur des 1te m1nor

' var1at1ons in systGW'features

Perhaps the most 1mportant outcomes of the research proaect are the 3
“hltools (obJect1ves, tests, etc ) which’ have been designed, and the oppdr- g
'tun1t1es for further research wh1ch are suggesteg_by the f1nd1ngs. Many
~-features of current educat1ona] processes have been 1dent1f1ed meaSUrdd

- "and found to, 1nterre]ate in comp]ex ways The acqu1s1t1on of computer
;know]edge is. a d1verse and mu]t1 faceted process Add1t1ona] reséhrch 1s b
.needed to 1so]ate and contrast sp°c1f1c 1nstruct1ona] comput1ng technfques 3‘

'_For examp]e m1crocomputer based mathemat1cs dr11]s cou]d bé compared

.-w1th dr1]]s on remote term1na]s to decerm1ne whether or not thera*arev "gﬁ
- '.4', -

ﬂd1fferencesx1n 1nc1denta1 1earn1ng, espec1a]]y un]earn1ng of. computer‘rwths

‘ Such ongo1ng research shou]d not d1suade educators from deve]opinge;”b'
: ,curr1cu]um mater1a]s and deve]op1ng 1mproved ]earn1ng programs Research f;-

and deve]opment on. 1nstruct1ona] processes must be 1n1t1ateb Jn order to
}' ",- AN 3. N
] keep pace w1th the rap1d1y evo]v1ng mach1nery of computrng oo 3-f“.

g.
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THE COMPU'TER :MYST_IQ_UE: g

"f‘< Mystery'1s the soc1a] rea]1ty wh1ch g1ves r1se to that wh1ch soc1et1e
3,"cons1der sacred.- If as E]]u] (]974 ]42) argues,v"technﬂque den1es
' mystery a pr1or1," then a techn01091ca11y dependent soc1ety may sh1ft 1tsi
sense of the sacred Indeed one such cu]tura] evo]ut1on that has i
occurred is.an adorat1on of techno]ogy even to the po1nt of attach1ng
mystery, mag1c and a sense of the’ sacred to teChn1que 1tse]f Th1s per- _
spect1ve, wh1ch we wou]d descr1be asa techno]og1ca] myst1que, is Ep1t-
om1zed tine att1tudes toward the computer and 1ts role in soc1ety, The

\ .
computen\more than any other techno]ogy evokes a sense Of awe and mystery.i

~No other machlne has ever been $0 centra] to the control of soc1a]

g
el e

nﬁ‘ systems No other mach1ne has 1m1tated menta] funct1ons SO extens1ve]y

K

The computer can t1re]ess]y process 1nformat1on at such 1ncred1b]y rap1d
A

L speeds that it 1s often descr1bed as not on]y human- 11ke but superhuman

-

Furthermore, no one knows the future boundar1es of computer power, we ‘
. have few gu1des for guess1ng how c]ose to or beyond human capab1]1ty the o

'5. computer w1]1 evo]ve It.1s no wonder that we]] 1nformed peop]e approach;

'th1s new mach1ne w1th a qua51 rel1g1ous att1tude accept1ng myths wh1ch R

ferroneous]y extend the capab1]1t1es of actua] computer systems ufg,:~'. \\j
: . 2 o g
We: def1ne the computer myst1que more prec1se]y to be an or1entatroﬁ////

' to computer techno]ogy based upon be]1efs that 1t can perform funct1ons
that i 1n fact 1t cannot perform The computer myst1que 1nc]udes, but 1s ,J\
":not ]1m1ted to, anthropomorph1c myths that computers have emot1ons |
id and 1ntu1t1ons More bas1ca]]y the computer myst1que encompasses any
hassessment of a computer system wh1ch overest1mates its a/tual capab1]1ty,f.

.- & )
Th1s concept1on of the computer myst1que 1mp]1es both cogn1t1Ve and

_al!4tl_ | :_,~-_:;;i;: | ji.si f{;s""
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affect1ve aspects, i. e s both 2 co]]ect1on of. myths and an accompany1ng
fee]1ng of fear and awe For 1nstance Jokes abrut computers often com- :

b1ne myth w1th fear (Anderson, 1978) My 5. have h1st0r1ca11y been .

. v
AQ<--

-Pconnected to the_mysterious an 'the'sacred, andgthe-substancesf

1nt1mate

’,\ 7.,

f of mytho]og1es 1s genera]ly 1nm1na1 wh1ch means that they c]ar1fy an {ft
1dent1ty or a trans1t1on (Turher, 1968) “The 11m1na] 1dent1ty 1ssues .
posed by the computer are’ quest1ons as to the- d1ct1nct1ons between

R computers and peop]e Ma11nowsk1 (]925) Jung (1953), and E11ade (1964)
ma1nta1n that mytho]ogy a]ways conta1ns an e]ement of truth or rea]1ty

The "truth" conta1ned 1n mythoﬂogy can be d1scovered by,fxam1n1ng 1ts

am

soo1a1 and cu]tura] context -The "truth" 1n computer,my;holog1es ]1es

e
e 2

'ﬁ 1n the 1nherent 1ncomprewens1b111ty and comp]ex1ty of computer systems

b such that 1t is 1mposs1b1e to. be°free of specu]at1on regard1ng the pre-.
' c1se power of computer &ystems we1zenbaum (1976) expands upon this, po1nt*

" Our soc1ety S grow1ng re11ance on computer systems that were
initially intended to 'help'. people make analyses and, decisions,
but which have long since both surpassed the understand1ng of

- their. users and become indispensable to them,. is a.very. serious’ - \

" development. .Decisions are made with the aid ‘of,.and.some- - s
ttmes ent1re1y by, computers whose programs no one any longer - o

,jknows exp11c1t1y or- understands (p 236) . IR

L A

Thus it is not poss1b1e to d1sm1ss the computer myst1que as s1mp1y a
matter of 1gnorance To some extent the st1que 1s a consequence of ;,ffli
rea] comp]ex1t1es in the computer techno]égy and rea] myster1es regard-': |
1ng 1ts future Anotber source of the myst1que 1s d1ssensus among the ‘,Qinu
k experts, e g:, h1ghly respected computer sc1ent1sts such as. Raphael '_f'f" ‘
“v(_976) descr1be the computer as ”th1nk1ng" and "smart - wh11e most ,r; s
h/ computer sc1ent1sts abhore such metaphors N PR ‘ |
0ne of the ser1ous 1mp11cat1ons of the computer myst1que 1s its o

v

assoc1at1on with power and author1ty '"Bj1nd faJth” in the_computer may . -

R T e
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*fiemblem, a c]an that adopts the embTem, and an’ assot1ated world v1ew ;Ther '

..3.. I_.°.v '_

Tead to unw1tt1ng and potent1a]1y harmfu] surrender of contr01 to computer

5 systems Dunn and Z1nmerman (1979) cTapm that 1n cr1m1na1 Just1ce poT1cy

dec1s;on mak1ng, there ‘has been an 1ncreas1ng re11ance on computer modeTs A

A and that this has resuTted in Tbss of contro] and: nnterJect1on of in- _f .?

o appropr1ate vaTues MarshaTT and Magu1re (1971) performed an experiment

3

wh1ch demonstrated that subJects woqu qu1te eas11y accept the computer
N system as an author1ty even when it 1s not obv1ous]y appropr1ate<to do 'fv

: ;iso. Mowshow1tz (1976) p01nts out how th1s tendency may be a broader

rv”

Y ...: N

‘TculturaT tendency ' ‘?w\’ B L AR “;_ Sy

"The be11ef in the soc1a1 necess1ty and’ 1nev1tab111ty of computer
utilities,. databanks, management information systems, ahd . .
.sundry compyter applicat1ons is not based on_reason alone.” It
is ‘the-reflectiaon of 3. po]1t1ca1 faith built into the. scheme

. of modern h1story, with an internal 1091c akin to that por-

-Atrayed in. the Theatre of the Absurd (p 31¢) _

Fa1th 1n computer systems wh1ch may fTow from the CQmPuter myst1que must

1

' be cons1dered 1n T1ght of 1ts 1mp11cat1on for power and control

; The computer myst1que is not s1mp1y a- consequeﬁcefof Tack of educa—-M'_

L4 \ L

, ,'t1on Ne1ther the computer soph1st1cate nor/the computer na1ve 1s free :‘
of computer mytho]oqy The myst1ca1 comm1tment and r1tua1 of the "compul-.f
.;:-s1ve programmer" (He1zenbuum, 197 .p 131) are rem1pescent of the i

'ztotem1sm that Durkhe1m (1912) stud1ed in Austra11an tr1bes Durkhe1m ::'

e _6.;‘

Jdent1f1es four e]ements ot totem‘smu an,emb]em,i“ﬁ“obqect of the

fhjcomputer woer ana]ogy 1s obv1ous the computer serves as a totem1st1c 3
*emb]em represent1ng the "mag1c" of e]ectronlcs the computer 1ndustry N
l}_has adopted the emblem even to the po1nt af referr1ng to themseTves as -e¥g;,
'_computer peopTe,.and as e]aborated by Turk]e (1979) the computer .
-deorker uses the computer metaphor to create un1que concept1ons of the nu%iﬁﬁ“

'?iworld Not every computer worker can be called .a totem1st of course, jd;;
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but totem worsh1p tendenc1es are documented in a. var1ety of sources

Schne1der (]974), for 1nstance descrlbes the opt1m\;t1c fa1th of some

‘ computer users as fo]]ows

fMost peop]e who have c]ose re]at1onsh1ps to computers hab1t-
wally ‘lunge blindly ahead from one disaster to another, b]oody
‘and happy, sure that success is on]y one. day or week away -

'.certa1n]y not. more than a month. .- . . o , o

The computer na1ve, in: ontrast to the computer expert, s best typ1f1ed
by the ch1]d who as yet"has not ]earned that there 1s a d1st1nct1on
between a person and a computer robot The draw1ngs of young ch:ldren
': «show a natura] b]end1ng of human and mechan1ca] features but as ch11dren |
2;‘ grow o]der, the1r draw1ngs, except in’ cartoons, dep1ct computers w1th

, fewer human character1st1cs The ch1]dhood fasc1nat1on w1th the mag1c

Y Y
._.‘,

of the computer may we]] have some s1m1]ar1ty to the mag1ca] wor]ds ofl
the ”mad sc1ent1st"vand the‘"compu]s1ve programmer " |
The convent1ona1 w1sdom of computer sc1ence educatnon seems to say
;f that the computer myst1que is s1mp1y a reflect1on of computer 1]]1teracy,
‘i i.e., a lack of educat1on and a ]ack of exposure to computers Our v1ew,
in. contrast argues that the computer myst1que 1s a: soc1aT rea]1ty w1th
1mportant cu]tura] mean1ngs, One 1mp]1cat1on of th1s perspect1ve, y "
| wh1ch 1s 1nformed by the soc1o]ogy of mytho]ogy, is that the-computer
:T myst1que is not‘on]y re]ated to one's know]edge and matur1ty but a]so
related to one s att1tudes, be]1efs, and exper1ence5 | B
) wh11e we d1d not des1gn a, study to test these contrast1ng hypotheses 3
about the computer myst1que, we have data from computer ]1teracy stud1es F
» thdt bear upon the quest1ons Even though our 1nd1cators of the computers
L myst1que are 11m1ted in sc0pe, 1t shoﬁTH‘be poss1b]e to access whether 155

._,-'

ér not the concept shou]d be pursued further Two of our.romputer'lnt-'
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"_ 1nd1cators of certa1n aspects of the COmputer myst1que~ Each research
study is br1ef1y described beTow

. . : - . N U . -
. . o S,, . . K
. . L - 4‘. B . \
- ] . . L. . o, . . . . o, .
: ‘

THE COMPUTER LITERACY FIELD STUDY : ;3 .

Yo

A maJor obJect1ve of th1s study was the exp11cat1on and- measurement
/of the concept of computer T1teracy Tests of computer knowTedge were

dev1sed in five. areac ;(T) computer hardware, (2) softwarerand data ”

\ ~' .

| process1ng, (3) programm1ng and a]gor1thms, (4) app11cat1ons of computers,
o.and . (5) 1mpact of computers Att1tude scaTes were constructed 1n e1ght
S areas computer enJoyment computer anx1ety, computer seTf eff1cacy,.
maTe sex-typ1ng of the computer, 1ntens1ty of .concern for computer

poTic1es, educat1onaT ‘use ‘of computers, soc1a1 vaTues, and techn1ca1

»

vaTues These tests and att1tude sca]es are descr1bed aTong w1th 1nfor-»
mat1on on the reﬂ1ab111ty and vaT1d1ty of these measures 1n a report by

Annerson et aT (1979b)

. METHOD * DA T

The tests and scaTes descr1bed above were adm1n1stered to a sampTe

n

}; of T 401 secondary students (grades 7 through 12) 1n M1nnesota 1n the

=
faTT of 1978 The sampTe was draWn by creat1ng a 1ist- of known h1gh

‘ schooT courses 1ncorporat1ng 1nstruct1on e1ther about computers or w1th” N
. computers, This T1st was deveToped by~f1rst survey1ng aTT M1nnesota

'"'Secondary schooT teachers in mathemat1cs, sc1ence or bus1ness educat1on.-
The quest1onna1re asked whether or not they taught any computer reTated‘

i

-3

From the responses of 3 576 teachers]g

courses,‘and if so, whatithey taught,L

- we 1dent1f1ed 2 668 cour es 1nvoTv1ng 1nsc

P

were c]ass1f1ed 1nto the foTTow1ng ca“gor1es _(1) use. of cbmputer as o

an 1nstruct1onawf'QoT onTy, (2) computer programm1ng 1nstruct1on,

ct1ona1 comput1ng The courses.~
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(3) 1nstruct1on in the appT1cat1on of. and the 1mp]1cat1ons of computers

“-i_w1thout programm1ng 1nstruct1on, (4) 1nstruct1on in both programm1ng and

I

appT1cattons/1mpT1cat1ons, and (5) m1sceTTaneous Courses faTT1ng 1nto“
.the f1rst four categor1es above were further strat1f1ed 1nto Jun1or or f.

senior grade TeveT ' From’ each of these e1ght strata an equaT number of:;,'

1

courses were randomTy samp]ed w1th the restr1ct1on that a teacher cou]d

be drawn onTy once. The teachers of the courses sampTed were asked to

adm1n1ster the tests at the beg1nn1ng of the1r course or un1t of study

y 'and agdin at\the end of the 1nstruct1ona1 per1od Further methodo]og1ca1
N »

N deta1Ts are conta1ned in ear11er reports (Anderson et aT‘, 1979a 1979b)
\ | IncTuded in the computer T1teracy test on computer 1npact were

- \ three quest1ons that are reTevant to the computer myst1que These

-

quest1ons, aTong w1th the d1str1ctu1on of responses, are shown in TabTe T
The TTth ‘grade d1str1but1ons are g1ven separateTy SO as to:compare thém‘;.

to tn//horms of the 1979 Mlnnesota Statew1de Assessment of Tdth graders.,"
Th1s statew1de assessment 1s a .two- stage, strat1f1ed random sampTe of -

TT h grade students A qu1ck compar1son of’the Tlth graders from the‘\?',

two stud1es shows that the response d1str1but1ons are very cTose even
tho_gh the students 1n the Computer L1teracy F1e1d Study were somewhat Tj
;un1que 1n that most students were enter1ng a computer-reTated course ‘
at the t1me they were tested A number of these courses were, 1n fact,'f_.
- eTect1ve and/or advanced courses._ The cTose s1m1]ar1ty of the d1str1- o
. butwons of TTth grade students 1n the two sets of data suggests that
the F1e]d Stldy samp]e 1s none the Tess a representat1ve samp]e of f,'
h1gh schooT students in M1nhesota "f”d',;;'_ {:l'fg L R
The three quost1ons perta1n1ng to the computer myst1que were com- ,'l.

_ L L
b1ned to produce a more reT1ab]e measur S1nce the correct answer to T

-’ .

B 4

- A




<

v ‘- 7 - ’

Table 1

STUDENT RESPONSES T0 QUESTIOMS RELATED TO THE COMPUTER MYSTIQUE o

guest1on

__Computers he]p people

- to’any questions.

make ﬁecls1ons by pro-

: v1djng corre;t answers.

iy -
. =Y Iy
’ s

'ébmpﬂters'hglp people

' make déciéions”by telling

' them rf the1r prob]em is .

: imbortant

‘ th1nk 1n every way Just

‘j' Computers are able to -

like peop]e

?.

,Some computers know Jﬁ%t

'?about everyth1ng

o
“

' ,Some computens have good

' and bad fee11ngs Jjust

D like people., SRR

T
¢ . * Correct Response -~

+- Response

The Computer L1teracy :
F1e1d Study (N= 14011

= ‘3. Minn.. Statewide
Assessment. of 11th.
Graders

o

llth Grade 0n1y

~Grades 7<12t

- True

Falser

True

‘False*

Doh't,knbw

-True

. Fa]se*

. 'Don t know

~True -

Fa]sﬁ*,-'v

True

~ Don't know. .

; 'Dopjt_know'

False -

" Dor't know -

478
39

18
B3
23

100 .-
(162)

SR I

:: S
, -
-
o i
\ ;
i -
/
.

. sz

100

22
66

‘.

00 - -
T(ra01)

- “
. '4',“ .
. ey
» L.o° B B
o A
fme S
> _‘
b
i
AL
-
: g

3(1401)';‘

100

(N=2535)

(2535)
» ;":fx—- -

- (2535)

13'-.‘«
74

100
(2535) .

42

L
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'each quest1on is "fa]se,“ the number of "true" answers was summed to,get -
ﬁfja score on computer myst1que rang1ng from 0 (no myst1que) to 3 (h1ghest
: myst1que) The coeff1c1ent of re]1ab1]1ty, us1ng Cronbach“ A]pha was

found to be 50 for the pre tern test1ng and 62 for the post term test— .

£

'f-”1ng, 1nd1cat1ng acceptab]e 1nterna] cons1stency A larger, more robust
_é:test -of computer myst1que wou]d be des1rab]e but: th1s ana]ysls 1nd:cates
“-that caut1ous use of this ]1m1ted measure 1s warranted o :_9
y In order to test the hypothes1s that one 'S computer myst1que 1s
b ‘ not solely a funct1on of one S educat1on know]edge, and exposure a
-regress1on ana]ys1s was performed w1th computer myst1que asqthe dependent .
var1ab1e and a varfﬁty of knowTedge, att1tud1na1 and backg ound var1ab1es.

structed by

“_vas pred1ctors An 1ndex of pr1or com uter exposure was c
;2f?g1v1ng a we1ght of “2" for programm1n exper1ence,_ Ve ght of “1" for
- exper1ence 1n runn1ng but not programm1ng computer programs, and no v-.,,,:
fkpr1or experlence was coded "0 " The construct1on of the rema1n1ng 1n—

‘d1cators is. descr1bed 1n deta11 1n Anderson et a] (1979b)

o 3' Both TabTes 1 and 2 dep1ct a substant1a1 1eve] of computer myst1que a

573,among ‘the h1gh school students 1n our samp1e ' As many as 52755how

'J"ev1dence~of a myst1que 1n the1r answer to the f1rst quest1on,;.Computers ’;
R -heTp people make dec1s1ons by prov1d1ng correct answers to any quest1on,"
"for examp]e In tota] 647 g1ve one . or more myst1que re]ated responses
to the quest1ons at the test1ng pr1or to 1nstruct1on and 56% g1ve one or )
| _more myst1que re]ated responses at theftest1ng fol]ow1ng 1nstruct1on »
(Table 2) whlle 1t may be argued that the quest1ons used to measure s

'ithe rwst1que are amb1guous and therefdre not va11d each 1tem had very

h1gh d1scrlm1nat1on (X d1scr1m1nat10n of 58&) when compar1ng the upper SR
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Tablez

", COMPUTER MYSTIGUE AT PRETEST AND POST = ~ =+ ¥ .
:~ COMPUTER LITERACY FIELD STUDY'(N=]13])* - S
. : I S T

co Lo oY Pre term Testing Post ‘term. Testing

Ui Computer - 3 (Wigh) . ey . o s S

2 (Nedium) 20, >J T
ULew) ST s e s T
: i. OiJ(Nonéh" .,i n gel S 4hff..ﬂ: o

A . e
(i g

: . . .
T . : —

.

CTotal g

(1106)

f ,*The samP1e;waeredﬁéed;from'140].to;]]oszat'pdsfﬁtérm:testjhgv,l_a:_
‘; because students were absent, had dropped class, quit &chool, or- ..
" the course-had been restructured: to-eliminate computé ytilizatign: =

e _
. . ' r— .___ L R '..‘
- . . " ‘. :
i o .
4 L :
e S g s
“e 'v.Z ";‘??“ .‘\l"
.
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quart1]e and the Tower quart11es ” Those who perform very weTT on aTT

(, . ’.

™ of the computer T1teracy tests are much more T1ke1y to get these 1tems 4.

. . . .,";.“‘\._ ,..;_:,-*“ : . a ’. e ] .. '.',.: . T
'_'orrect than those:performlng very@pgorly;on_alT_the tests, 3],v'

As Tab]e 2 revea]s, con51derab1e reduct1on in computer myst1 ue

: occu:red from pre— to post test1ng as .a resuTt of- 1nstruct1on ApparentTy,

0

compu\er-reTated 1nstruct1on, as’a wnoTe prz?uces a reductlon 1n students

%gf tendenc1es to subleTbe to the myths 1mp11c1 in our measure of myst1que

wh11e cTassroom 1nstruct1on student‘maturatzon (as 1nd1cated by

grade Teve]), and greater knowTedge of computer re]ated matters,‘all

pred1ct Tower Tevels of computer myst1que (see TabTe 37 pr1or computer L
P N ,.y / Q’.‘. )
exposure does not. The stepw1se regress1on summar1zed in- TabTe /3 reJected

pr1or computer exposure due to 1ts 1ns1gn1f1caht contr1butfon *“ﬁexp1a1ned
var1ance Apparently mere exposure to comput1ng, w1thout an accompany1ng
1ncrease 1n computer T1teracy, does T1ttTe or noth1ng to change the
computer myst1que One m1ght assume that the effect of exposure 1s

.

sma]T because few students had been exposed to computers Th1s 1s not

the case however because 54% of the students in the samp]e c1a1med to

[y

' aence, 1t produced na effect 1n pred1ct1ng compdter myst1que once

knowledge, grade and att1tude effects had a]ready been taken out

Three computer 11teracy/know1edoe tests f app11cat1ons, programm1ng/gd’

'Tgor1thms, and software/data process1ng, each exp1a1n a s1gn1f1caht

l
x" - P

ambunt of the var1ance in the Teve] of computer myst1que These contr1:,,

4

but1ons to exp1a1ned var1ance are represented by the BETA we1ghts, the :j

i standard1zed b coeff1c1ents in the regress1on equat1on STt 1s note- _ 25~‘"

4,. N

worthy that the: test of ”knowledge of computer app11cat1ons" produced
. - E : v ( 'a‘ﬁt‘ oo



REGRESSION ANALYSIS OF PREDICTORS OF COMPUTER
MYSTIQUE AMONG MINNESOTA SECONDARY STUDENTS

L s T AT Zero Order
Independent VariabIe.+EP- e CorreIatqon A

e KnowIedge of computer appI1cat1ons I:,d .-.S3j[;-"
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*(I) pr1or computer exposure 3
?) computer eff1cacy e T
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the greatest 1mpactcw~The_test of.lknow]edge of computermqmp]1cat1ons—__i;—

m1ght have produced the greatest effect but that test was om1tted from

L the ana]ys1s because the 1tems used to construct the test of computer !

-.p

’ f"nwst1que were a]so used 1n the computer 1mpact test It suggests that
" if one is des1gn1ng 1nstruct1ona1 programs to reduce m1sconcept1ons _"
'f;about computer capab111t1es that the pp]1cat1o of computers shou]d be :

- a maJor content focus Understand1ng of programm1ng and a]gor1thms a]so .

Ty

~g~contr1butes to ]ower,myst1que but understand1ng of "software and data

’ /

”'process1ng“ has a. reverse effect Wh1]e the superf1c1a], zero order

v

s3corre]at1on of software/data process1ng know]edge w1th computer myst1que

1s negat1ve the'BETA va]ue 1s pos1t1ve Th1s reversa] cou]d resu]t

.\

.j_from software know]edge be1ng a; s1gn1f1cant pred1ctor of know]edge 1n

-,one of the other'areas The pos1t1ve re]at1onsh1p between know?edge and

Hg;myst1que 15 part1cu1ar]y 1nterest1ng 1n that 1t seems to support the \d,'fz

-._s1stent w1thIer'or1g1na1 hypothes1s that support fdi the computer -

gm_myst1que 1s not Just a matter of be1ng un1nformed but is a]so a ref]ect1onh

'_7;0f cu]tura] mean1ngs and symbo]s Whatever the exp]anat1on, th1s pattern o

R .-
P

A

1nd1ngs of th1s analys1s are the pos— E

:>. of re]at1onsh1ps deserves further xp]orat1on
One of the more 1nterest1ng Ai

gy t1ve effects of "male stf'eotyp1ng of'the computer"‘and the negat1ve~’

B

7bfeffects of “humanﬁst1c va]ue or1entat1on " The male: stereotyp1ng sca]e’

§%f1s based upon a seraes of quest1ons concern1ng the appropr1ateness of iy
‘w_conputer work for both sexes ' Apparent]y the tendency to be11eve 1n N

. ;the ma]e myst1que_and the computer myst1que are 11nked Poss1b]y the T”*
'f]1nk m1ght be the' 1nc11nat]on to accept outs1de author1t1es Th1s

T_1nﬁerpretat1on is not 1ncons1stent w1th the f1nd1ng regard1ng human1st1c

Jk \4\, A, "dv LrJ“ "J‘ 'vt.f JNF "’I' Jﬁ'i.’:'-,{x.l't»t""’.‘k oyt ',r NS .v S ,i . e

o .o -Jsz\ﬁ L e




e . . - - . R . . .' .

= 13- T
;m“;value or1entat1on however.—_H1gher TeveTs of~computer myst1que are*found‘—“
) ;»among these who pTace reTat1veTy less vaTue on the foTTow1ng freedom, |
woer peace, pr1vacy, Tove and fr1endsh1p, and seTf respect ThoSetwho
deem these human1st1c vaTues to be reTat1veTy un1mportant m1ght weTT
%?iseek s01ut1ons outs1de of themseTves and hence accept external’ author1t1es:
_‘One eTement of the computer myst1que, 1t shoqu be’ remembered, is. un- : L
cr1twca1 acceptance of the computer as an author1ty or dec1s1on maker .

Most of the var1ab1es that were reJected from the stepw1se regress1on

:,“Tanalys1s were affect1ve or att1tud1na1 scaTes Those who be11eve in the
@ﬁ;computer myst1que are not part1cu1ar1y pos1t1ve or negat1ve 1n the1r
;fee11ngs about computers The one except1on 1s w1th "att1tude toward
"educat1ona1 comput1ng,9 and 1n th1s case the computer myst1que and a |
fpos1t1v att1tude occur together The scaTe on att1tude toward educa—--‘
| th1ona1 comput1ng conta1ns 1tems that are more prescr1pt1ve than the

other scaTes, e. g > whether or not students shoqu take computer courses

fﬁ;Th1s suggests that those subscr1b1ng to the computer myst1que may poss1b1y ;

fsee the computer as a "necesSary ev11 g Perhaps they- see it as normat1ve

ﬂigand hence, someth1ng to -be’ fam111ar w1th even though they don t enJoy

1t personany AR A B

e C oy

TaPen as a~whoTe, the Computer L1teracy F1e1d Study data support ;t'f

"the hypothes1s that the computer myst1que 1s caused by more than 1TT1t—_ '

‘{*eracj ahﬁxunfam1l1ar1ty VaTues att1tudes, and understand1ng dre aTT-

RO T

’necessary to atcount for varaat10ns 1n aqceptance of the computer

ﬁﬁﬁmysthue Exaggerat1on of computer power is. T1nked in very compTex .

;)

ways to peopTes fee11ngs and beT1eTs
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THE COMPUTER LITERACY EXPERIMENT

Th1s study was des1gned to 1nvest1gate the 1mpact of a br1ef computer

K

based educat1on (CBE) exper1ence on the att1tudes, be11efs, and know-

]edge of d1fferent types of students CBE refers to the' adm1n1strat1on

‘%
of a comp]ete course un1t v1a a computer term1na] that de]1vers content

prov1des exercise ,,and tests the students (Ba1]ey, ]979) Our strat-

A

egy in des1gn ga CBE un1t for the exper1ment was to mod1€y a<typ1ca]

c]assroom computer s1muTat1on reduc1ng 1tato a se]f contai ed un1t that ,I-
‘can be adm1n1stered w1thout teacher 1ntervent1on 1n a 20 30- m1nute'
per1od A Hunt1ngton II program ca]]ed POLUT was reconstructed and- pro-
‘ grammed for the APPLE II m1crocomputer w1th h1gh reso]ut1on graph1cs on
a co]or v mon1tor The unit began as a tutor1a] present1ng textua]
mater1a] on water pollut1on and the 1mpact of sewage dump1ng on d1sso]ved
li oxygen The program then tested the student br1ef]y before go1ng on |
to s1mu]ate and present graphs of . the process of the re- equ1]1br1um of
d1sso]ved oxygen after sewage is dumped under var1ous cond1t1ons The" -
Tast sect1on of the un1t conta1ned a "game- T1ke" exerc1se in wh1ch the\?~d
student 1s to. f1nd ghe ]argest sewage dump1ng rate vor the h1ghest water
.f: temperature “that w1]1 not k1]] the f1sh To get the answer the studbn\/» :
B must repeatedTy re- run the s1mu1ation maL1ng progress1ve]y better -
7 guesses or est1mates ' After runn1ng the program, the student comp]eted i"L

a paper and penc11 test on the mater1aT ‘L_?"?:_?t

TTee N . . . . : .._‘_.,

] EXPERIMENTAL DESIGN .. : »ﬁ

A two by two factdfaal des1gn was used to 1ntroduce tWO treatments -

a pTanned manunct1on and enr1ched d1sp]ay S]1ght]y more than/60~sub— .

\]

Jects were random]y ass1gned to each of the four ceT]s The ma]funct1on,s “;

. 4“..‘: ’
RS -.:f.'_ . o A

.o
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-M—treatment~cons1sted of—a system fa1]ure‘about two“th1rds of the way R
through the ]esson At the predeterm1ned t1me, Just after as 1tudent .'ff'
*‘! had entered a number 1n response to a quest1on from the computer, the
;;screen was b]anked out for two seconds Next random characters were o

L

o pr1nted a]ong the bottom and the top of the screen after wh1ch the screen
'»{'b]anked out- aga1n except for a f]ash1ng cursor At th1s po1nt the v 7T}j?f
;;computer wou]d not respond to any entry on the keyboard except a secret

' ode wh1ch on]y the ass1stant?knew When the student caTTed for ass1st—

ance from the ass1stant he ]ooked surpr1sed and went over to try to

'~~he]p the student subJect At that po1nt the ass1stant sald "I don t

know what happened but 1 th1nk I can get 1t back to where you ]eft off "'TE;
“The ass1stant then rap1d]y typed severa] keys wh1]e ]ook1ng back and
';forth from the screen to the keyboard He eventua]]y entered the secret;:_
| ;code and the programmed ]esson resumed The asS1stant then asked “Is -

th1s where you Teft off?u* The student responded and thenscont1nued.w1th jf"

{the computer un1t . o '3f“‘ »

EY

e

The enr1ched d1spTay treatment con.an;ed three feaures to 1ncrease;ﬁﬂf"
';the commun1cab1]1ty of the program The enr1ched features'were
"(T) An1mat1on w1th 2 ]1tt]e f1sh sw1mm1ng across the top of the screen
Z‘:dur1ng the s1muTat1on of d1ssoTved oxygen change Whenever the\d1ssolved
‘,oxygen went beTow the danger Teve] the mov1ng f1sh stopped and turned
- 1nto a ske]eton (2) ‘A mu]t1coTor mosa1c was drawn on the v1deo screen T_ifi
' "ijhe draw1ng took

PR -3 r §

30 seconds to compTete and the po]]ut1on tutor1aT began 1mmed1ate]y

_;ﬂby the computer at the very beg1nn1ﬁg of the sess1

after the . draw1ng was compTeted (3) Co]or was used to d1fferent1ate

. J

T1nes 1n graphs when two T1nes Were d1spTayed s1mu]taneous1y Th1s ,"

feature was used 1n two~d1sp]ays about m1dway through the Tcsson




The subgects were students at.a M1nneapoT1s h1gh schooT wh1ch was~
se]ected in part- because it conta1ned a part1cu1arTy broad representa-.:‘°

t1on of soc1aT groups, i.e, race and soc1o econom1c status . groups _,The;eﬂ

J.PmpTe of 340 subJects was obta1ned as fo]]ows La T1st of a]T 9th and

TTth grade student was f1rst comp1Ted, subJects were then randomTy drawn ff

from these two 11sts so as to~produce approx1mate1y equaT d1v1s1ons on B

-

g sex as weTT as grade TabTe 4 demonstrates that th1s obJect1ve was:

ach1eved

: The exper1ment was set up in the schooT s former computer room

{ D1v1ders were pTaced between the four APPLE II computer systems that BT

were used to s1mu1taneousTy adm1n1ster the CBE un1t Students were caTTed

OUL of cTass four at a t1me to part1c1pate 1n the study W1th pre and
?

post test1ng the ent1re sess1on tookrs11qht1y Tess than an hour on the

average The co]Tect1on of data was completed over a two month per1od "ff;

,1,n the sprmg of 1979 . o
INDICA\TORS '.'-f‘; _»
- LNDICATORS. ,

In add1t1on to the Malfunct1on and: Enr1ched D1spTay treatment

varlabTes, the fo]]ow1ng 1nd1cators were created From the pre and post

Q..q:, ) Lo “ .

quest1onna1res

~.'(_~,'_.., - N el L

Prlor exposure to computers ‘An index was created from‘the follow-

ﬁg%g three quest1ons -.jﬁ_"'tké- '- :f?',:'”j- ﬁfif' »
;{E}';F ( ) T have used: computers in schoo] :(64%2answered "yes’. to
[T this: quest1on ) ST ‘L | f' R

' ??"_f:(b).'L have)taken a course about computers (45 'answeréd;} ,57;
. ' _VES . . . ..__._ .

"*(c) 1 have wr1tten computer prograns (477 answered yes ")J;

A "yes" response to any two of the three quest1ons const1tuted "h1gh

exposure" wh1Te aTT others were cons1dered "Tow expgsure " The;pattern_w‘_ﬂ

. s".’., :.IT‘; e —te e T

R




Table 4

‘_.DISTRIBUTIONS ON: THE MAJOR COVARIATES
- SEX,’ GRADE "AND- COMPUTER EXPOSURE

KR sl

......

Sex R

Ma]e %.'"5‘3% o
Female ; 47w _-»,ir
Total' 100%

R N .
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' fof responses to these three quest1ons Wwas tested for un1d1mens1ona11ty

'1

ana1ys1s An unusua]]y

"gand cumu]at1veness by perfdrm1ng a GuttmanfscaIe
35,h1g _f1t‘between the model %ﬂﬂjthe data wagjfound the three quest1ons -1
K ' ' e e :

'produced'a coe¥f1c1ent or‘reproduct1b111ty of 95 and a coeff1c1ent of

‘scalab111ty of 83 As reported in Tab]e 4 there were 43% c]ass1f1edw

,',§

"h1gh exposure " °A1most all of these students (98%) sa1d they had

. wr1tten computer programs and on]y 5% of those c1ass1§1ed as "10w '

se]f

h

-reported pro—_.gglfxtﬁ

- fexposure" sa1d they had wr1tten programs ThUS
éJf;gramm1ng exper1ence‘1s the pr1mary cr1ter1on'.f'the exposure(tndex The L

’1eve1 of exposure is s11ght1y h1gher among our subJects than the average

[N

o~

'}f M1nnesota h1gh schooT The statew1de assessment ment1oned ear11er,, :

. ffound 35% of a]] M1nnesota 1]th grade students c1a1m1ng to have wrltten_‘f{

’“'only

'"7computerﬂprograms Thus the 1eve1 of exposure 1n our samp]ef

fn s11ght1y h1gher than the state average and both the»exper1ence;w

_"our ana1ys1s _ : . [jﬁna. ;*’ g 1_-7 --,j; ,,,,, e

HTJComputer Nyst1q4e.vsé_fadd1t1ona1 1tem was added to the three 1tems used

-Y?1n the Computer L1teracy F1e1d Study to measure the computer myst1que

-

:;Th1s 1tem 1s the last dne 11sted 1n Tab]e b Aga1n the 1ncorrect res— ‘

ponses to the 1tems were added to"ther to produce@a sca|e score iﬁé*;
'Tre11ab111ty of th1s score -as meas red by Cronbach s A]pha coeff1c1ent

62 wh1ch is qu1te respectable and a s11ght 1mprovement over the
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CoLLESE AND SECONDARY STUDENT RESPONSES RELEVENT .10 THE COMPUTER MYSTLQUE S
e ' R Se s 2

T oo ;‘.f : o . R i “’. :

Sl . . - College. Computer : Seccndary (9th & 11th .
R Lo ; . Science Students = ;Grade) Students : B
9295219& "% .. Response O (NA37) Core post o

Computers help people S ‘f-rue',.':-' ,2;9% . '_ o A_,SS% = 57%

make dec1s’Tons by pro— ‘::Fafleef" s . 29 33 o .
o v1d1ng correct ans\ver.s . Don't kn‘c_J.w X v f' _'1_6_ _ __1_1_
i . 06

- 40 any questJo_n_. e

.7 100 00
L -p . (340). . (340)

_4,;\\ .
.

“ True

CFalser

~. Don 'j‘-t know )

]00 .;_,t._,,;]ooﬁ o _
£340) - (340) .

16,
72.

Computers are alﬂe to

thmk m every way Just

11 ke peop“]e .
‘r 100

"Sehe'ledmpUte;‘fs‘ have- Qbod N Tre
and bad fee]mgs 11ke o _Fﬂéé*, ’

People *_f'" % pon't know




"Z-Computer Awareness Ten 1tems were seTected from the computer T1teracy

tests used 1n the F1er Study Quest1ons w\th reTat1ve1y Tow d1ff1cuTty

~'were seTected to determ1ne if Tearn1ng about computers m1ght occur from _

N J

”_ a reTat1ve1y br1ef exposure to a CBE un1t The reT1ab1T1ty (Cronbach s
';' ATpha) on the awareness test was 63 at pretest The average perfor*

.,mance on the computer awareness test waggS 59 (out of TO&poss1bTaz correct
.\ o
Nat pretest and 5. 68 correct after the exposure to the computer Tesson.,_;;[
S : '?“f%“* O : ; o : i; SR A P
3‘Locus,of ”cntroT x E1ght 1tems were eTected from the Now1ck1 Str1ck1and '; ‘

t

f7_(]973) ‘test of 1nternaT (vs externaT) Tocus of controT The 1tems are | e

'.),

' “scored Hin: the d1rect1on of greater 1nternaT1ty, i. e., h1gher scores

represent a h1gher T1keT1hood of attr1but1ng events to sourc%\\1nterna]

f-fto the'1nd1V1duaT The reTiab1T1ty (Cronbach s ATpha) of th1s eight

':ﬁ[1tem scaJe was ,59 and th1s attr1bute was measured at pretest onTy e

. ". ""‘
L

| RESULTS

i

; A‘The mean TeveT of‘computer myst1qﬂb was 0 9 before and T

';fthe eiposure to the han—hour CBE sc1ence Tearn1ng un1t The 1ncrement

‘fﬂ1n computer myst1que was 15 wh1ch accord1ng to a t test 1s s1gn1f1cant

, - at’ the OOT TeveT As 1TTustrated 1n F1gure 1 *subJects 1n1t1aT

%

ﬁ.fTeveTs of computer myst1que were negat1veTy correTated w1th pr1or computer

|- —reported schooT grades, educat1onanasp1rat1ons, and

ey : e ‘.."' s

) exposure,.b

S gy

T:Qcomputer awareness In. add1t1on, femaTes, and 9th graders were 5T1ght1y
»:more Tikely to express the computer myst1qué than maTes and TTth graders, ;f

',aTthough the d1fferences oh sex and grade are not stat1st1ca]1y s1gn1f1cant

: ﬁand‘thus coqu eas1Ty be due fo chance L

A f1ve way ana]ys1s of var1ance on the change 1n computer myst1que
t ) %
i from pretest to post test was computed 1n order to exam1ne the s1muT—;.

‘taneous effects of - the treatment var\AbTes (manunct1on and enr1ched

) L - . - .

B T S . o - .
. . L. e .. " . . . . A
o L. L . L . Y




_ CORRELATES OF COMPUTER MYSTIQUE .

Before the exper1ment computer myst1que was h1gher for\ﬁhose who have

the f°]]°W1n9 character1st1c5'. 'ij”"\‘

o

, N . fema]e (VS ma]e)

- L

*%  - 9th grad‘:

,1f_ Tow GPA * - f': w??ﬁt" CEL
Z"a“l Tz 10&-educatibna1vaépiratiohs ok

J? “fxvf.w' }?5 :}  ?,- h1 h "computer-enJOymentn

b

T Stgnifi-at .01.levet o
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d1sp]ay) and sex, grade and pr1or computer expo&ure The on]y s1gn1fﬂ-

# cant (. 01) level) ma1n effect was pr1or computer exposure and . th

ig s1gn1f1cant 1nteract1on was between sex and grade Table 6 g1ves thel

mean change 1n computer myst1que by sex and grade 9th gradeﬁma]es and

11th grade fema]es exper1ence re]at1ve1y 1arge 1ncreased 1n computer

.tmyst1que whereas 9th grade fema]es and 11th. grade ma]es exper1ence o
essent1a]1y no change A dummy var1ab1e was constructed to represent
- - ‘+«

'f th1s comp]ex 1nteract1on term and 1t a]ong w1th a number of other var—

i a ‘E'tgzthe post test

1ab1es -was 1nc]uded -im, a regressuon ana]ys1s pred1f
computer myst1que (see¥Tab1e 7) Once the effect of the pretest ]eve] of '
computer myst1que was taken out on]y computer awareness and the sex by '
grade nnteract1on term were s1gn1f1cant pred1ctors of post test myst1que

Pr1or computer exposure, locus of controt se]f—repérted grades, and ‘ﬁ ~f

’i' educat1ona1 asp1rat1on a]] f”rTcd to'

-‘,, .-

"“duce s1gn2f1cant effects.J Appar- .

ent]y the_effect' f pr1or computgrmixposure was dueto d1fferent1a]

computer areness becausé once computer awareness entered the regress1on

equat1on Jexposure no 1onger exp]ained a s1gn1f1cant amount of var1ance f .

' 1n cbmputer myst1que (post test)

Nh1]eJFhe,pTanned malfunct1on d1d not resu]tuln_any effeot upon
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'MEAN CHANGE IN COMPUTER MYSTIQUE BY SEX AND GRADE & -
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MULTIPLE REGRES%fON RESUL'ﬁSf
| COMPUTER MISTIQﬁE (N 333) ATLL

- .
..‘1.

" ¢ Zero-Order
~. .Correlations

:.PredftherariébTe:;Q:

P - "

Y ..-..' ',

Myst1que.(prete§t)

é - : ©=0:13 ! :
1 ) T FOE 5
R / ;8 3
i ., ,.‘__"
€ .

++ Varlabxes dropped from mode] due to 1ns1gn1f1cant effects 1nc]ude.¥fe
- Sex, grade, prior “computer. exposure;-locus of-control, ma]funct1on?
treatment enr1ched d1sp1ay, GPA and educat1ona1 asp1rat1ons.

A

S1gn1f at 05 ]eve] Q:T';f,}‘vd L f;,?;lﬁbéai.-
R ** S1gn1f at .01 1eve1 _:J'_“' I -
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"Tgubf ts were also asked what they thought caused the breakdown ;gi?

"‘fthe computer system themse]ves, or both the computer and themse]ves .Off

‘» i'those perce1v1ng ‘the occurrence of a manunct1on, 42% bTamed th%mse]ves, ;

;c%i}ZG% bTamed the computer, and 32% sa1d 1t was both Those SUbJECtS . "‘
Lﬂrecenv1ng the enr1ched d1sp1ay treatment weré*more T1ke1y (49%) to bTame

”themse]ves than those not g1ven the enr1ched d1sp1ay (35%) TabTe 9

q@ reports these data and aTso showsnthat one s TeveT of computer myst1que

‘\\
magn1f1es the effect of the enrfthed cond1t1on Those exposed to the

o enr1ched cond1t1on and also h1gh in compuer myst1que are’ more T1ke1y to
e %

bTame "seTf” than are those Tow on computer myst1que (Gamma é 22) §

u'fAAn Oppos1te reTat1onsh1p (Gamma ”;- 20) ex1sts for those not rece1v1ng

“an enr1ched d1sp1ay treatment TR

» :,_.'(,,- kY

The resu]ts of th‘s exper1ment show that not onTy is the computer S

. u:myst1que not Just ay atter of ]gnorance but that a very br1ef exposure

;lfito a computer act1V1ty can magn1fy the mythoTogy under]y1ng th1s myst1quc
: g.whereas one/woqu expect!exposure to LechnoTogy to reduce m:sgu1ded |

uf;#be]1efs,.we have found an 1nstance where 11 does Just the oppos1te

B e ~ wdm.;i:._
0bv1ous]y we\must look- more cToseTy at the s1tuat1on The hardware : ;,"
' /*& i
used 1s reTat\VeTy new and aTTows one to produc@ 1mpress1ye d1sp1ays,
i p' YL \- - ’\/ - "
. m - :

e but when we enr1ched the d1sp]ay even more by add1ng an1mat10n, comput
\

art; and more coTor, th J

er oSk

'v:.\ -

: ; myst1que Thus th source of effects proﬂ;bly does not res1de in the

‘.
R

. mach1ne 1tso1f but re51des 1n the med1um, i.e., the way 1nformat10n 1s

commun1 ated and the way 1nteract1on 13 strucfured Ln the trad1t1on

."n,
'

i of compoter bascd educatlon (CBE), the caé%hter substit"ﬂ

lv*oeacher even 1r onTy for a few m1nutes The CBE program not onTy ,*




o Tab]e 9 i“}
f:l@ ATTRIBUTION OF BLAME FOR BREAKDOHN BY: COMPUTER MYSTIQUE D BY
ENRICHED DISPLAY FOR' THOSE EXPOSED TO PLANNED MALFUNCTTONJV(_

o e . R R )
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N suppiies”information'butkstructures the‘f]ow'of interaction | As such

the CBE program acts as a contro] system and by defau]t appears to take

E on the author1ty of the human teacher Not- a]] CBE programs exert as a

"i much power over the sequence of 1earn1ng as our POLUT program For 1n—d

_ v
L stance our g&ogram never asked the student 1f he/she wanted to stop and

L

read up on re]ated t0p1cs before cont1nu1ng i }_;f R jléi?

4

CBE is- often h1gh1y structured 1n order to max1m1ze eff1c1ency ’As:

such it may produce metarcommun1cat1ons that 1mp1y contro] 1 For 1nstance,

the 1ack of a ch01ce to ex1t from a: prpgram 1mp11es the meta commun1

message ”You have to go on " These 1nteract1on mechan1sns may n@f

- the computer system beyond 1ts actual power 0verextend1ng another’s :'v‘
% - : o b ar
' author1ty, espec1a11y 1f that other s author1ty 1s amb1guous, may we]]

l_ -

:1resu1t 1n’an exaggerat1on of h1s/her/1ts capab111t1es Stud1e Qf

51t1es, e g s pres1dent po]]ceman and teacher to occur we]] before adoﬂes,,

'cense (Easton “and’ Denn1s, 1969) *~Not on]y is there acceptahce but_a»wa:'ngf

LY

‘ _fsense of respectéggd 1eg1t1mat1on wh1ch 1s 1earned 1n ro]e re]at1onsh1ps

J 1hvo]v1ng author1ty "f1gure5‘"_ The ab111ty to’ d1fferent1ate 1eg1t1mate

| ffom 1”9911;1mate author1t1es 1s a. sk111 wh1ch<requ1res cons1derabTe "'\ »

;“tlme and eXper1ence. Consequent]y, we shou]d not be surpr1sed that some"

‘;have d1ff1cu1ty maL1ng such Judgments in th 'ce of an amb1quous

_'author1ty such as, a computer system ] ;*‘” - fﬁy'_; f
‘ : Lo ; ,m 1< a : :
The responses we found in connectwon w1th ab@&gbut1ons of b1ame for
ERTS . )

fithe ma]funct1on lend’ support for our sUppor1t1on that aqceptance of

o ..

;3fauthor1ty and comm1tment to tne computer myst1que go hand 1nahand Théid“Fﬁ”

fstudénts who were expored to the enr1chbd system»apparently were s0. ,_;é[j -

PN




'3i1mpressed by the power of the system that they chose to trust the computer

'-,more than themse]Ves In the face of uncerta1nty, the1r attr’wf

N f.

g 9&b1ame to themselves was 1mp11c1t1y an acknowledgement of the computer s :dgf“;
ijsuper1or1ty in the s1tuat1on Such acknowledgements constatute the }‘;iffﬁ
Coag : R e
B ﬁ;fundamenta1 bas1s for the emergence o? author1ty n ,ff'f”f.~f*"f”f*3 i
S CONCLUSIONS ST T e
TR - ; : k.,. )

» The computer myst1que 1s an or1entat1on to computers that 1s founded E,_
;' 1n false be]1efs about the capab111ty of the computer or a part1cu1ar

computer system The data from the Computer L1teracy F1e]d Study:and the J;

Computer L1teracy Laboratory Experlment together substant1ate th"

-,f‘computer myst1que Our 1nd1cators 0f¢i 32yst1que are d1ffuse and tg

-'support UUr or1g1na] hypothes1s that the computer myst%bue is. md*e tha_

cb1111tcracy and 1gnorance _ The data cjxmt

computmg o B

-The. ]aboratory exper1ment des1gned to study the 5001a1 1mpact of

Computer Based qucat1on (CBE) d1sc]osed that a mere 15 30 m1nutes of a
- CBE lcarn1nq act1v1ty can magnlfy the mytho]ogy centra] to 1he computer
' “h .
. nwst1que Uh]]e students'obv1ous]y 1earn a great dea] from CBE we v'ﬁ' . L

:nfound an 1nstance where they un1ntended1y 1earned m1sconcept1ons about S
R ¢ = o , ¢
‘.the med1um thdt de]1vered the nnstruct1on ' ‘ T

K}

These~f1nd1ngs shou]d not be construed as a un1versa] 1nd1ctment y

. T : ) S . )
. - ﬂ‘}r',\' ) . L e y ] A Al

ERIC -t v ey e




' DN

offthe use of computers 1n educat1pn The Computer L1teracy F1e1d Study

; b210d‘bf the comouter c]asses they were tak1ng Consequent]y, the typ1ca]
: ‘.“ : P p 4 ( v .‘

"*jmdde”of computer ut1]1zat1on 1n ﬁducat]on appears to reduce the

. R
Civie - B

“icomputer myst1que "f:;?ﬁ'

\ . 4_‘ '\r SRR

[,;data is the 1nt1macy of the connect1on between an exaggerated sense of
Ry R

the computer and an or1entat1on toward author1ty Severa] facets of the

,

' author1ty or1entat1on deserve further attent1ono One s the ab1]1ty toa

@

d1ffercnt1ate Teg1t1mate from 111eg1t1mate author1t1es ‘A@other 1S“

~

7 acceptance and trust of author1ty ' These facets of author1ty appear to”

oAl
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A

' - | A SURVEY Asour,,soucmou AND COMPUTERS

N ‘1 :'ﬂ
s DI , R N 'In your school, how many computer keyboard
BT g ' O Mg - o0 terminals or computers are:available ‘for:
¥ Grade levels that you teach. ercle a]l that j%.'student use? Circﬁe the one that applies.-
'apm Sl . iy '
S '-i N ”; . ',0 1 2 3 ‘4 5 6 7 8 9 + don't know
1“7' , 8 '9 _:105'}”11 SR '
P o BT B T »"Is a computer terminal available for use w1th
4. ‘Areas in which you are teaching Check all ;_“:;your classes’ o . o
that apply.;: T o R s :
oo ' . j- _ ;f. L ;",',‘ yes. anytlme I,need~1t
mathemattcs S ; R yes, some of:the time. - ‘
o :;H__‘eomputer science - *ﬁ:f.',.~-ﬂ o '_____ don t know o %;ﬂ;;¢i~: LR S
R business educat1on N Yo s AR A R o
o ’data “processing R S 8;'.Does your schoo] have a student computer ™
: :s _ other (please 1nd1cate) SRR 1 [1].} S L Cte Ty
s T other (Plégse 1nd1cate) e et R e IR
P ' ™ S yés“' N .
5. Have you received tralnlng (through cbl]ege o Ta et s : : g
-, goursesy workshops, self-learning) abolit - ' S don%t knomr*—~ . -
s compu;eﬂs Qr computer use in educat1on7 Lo . : : -
' F« o onl . : f'Number of years (includ1ng current school
e .-'E; year) you have. been teaching .

: Number of years (1nc1ud1ng current school L

- year) ‘'you. have been using or teaching -

- about the ‘computer in your cYassroom. - Lok
01rc1e the ;one that app]1es Lo

computer use in your disc1p]1ne
_._ business data proc9551ng -

o7 N computer. programming® . T Yo
A survey of computers in educatlon

oo

- computer .sciencé” - &
“.:0ther (please 1nd1cate)

2.
%" understandlng of computers _ . _
33; EVery secondary school student shouId be- able to wr1te PN B SIS R
Goa ﬁmMepmmmm..g..;..u e e m°— x;g':]{ 2 @03 &S
’f4.v“Every secondury sch001 student shou]d learn about the: .} 1
. ‘ .......»,.‘ 'I
« ., '."v\"
15.. My trainlng has adv uutely equlped me.. to maﬁegdecislons
w about us1ng coriputerin my teachlng. m”r Cee e e 1
16. The effo:t nucesrary to" 1nt rate compueers 1nto my gg ]._§'~
. teaching IS an lnewflcxent use of .my time. . Vb .,;* e
17. Computers can be a useful 1nstructiona1 ajd 1n many R
' subject areas other than mathematlcs A .'{*Q}, A
:18. Computers prov1de -more disadvnntaqes than advantages
in educatlon R A T I P e N RNl B
hS _ - e N Téﬁi-, SR : ;
s '.***;*n.‘.'_'-*',',v i'i.i_it*'iiif'*'*'_'i *_***ig_

- The second page of thls que'tionnalle is to be fi1lcd out on1y by tho$e teachers uho use. the
computer.-or teach about cowputer-related topics. - If you do not teach about or with computers o
©oplease fold the questuonnhinc 50 thot the NbrC addrcss and po'tagv pLIMIt are, v1s1b]e stapls

it. oand matl R PN .
EKC SR Thonk you for your he]p %ﬁl '75 R

o o £ J




omput:ers.«lu _ -'f '}: ‘.D son .

ng 1‘0 bn cov-placad .b!j ceachcrs who tcach about or: ywit

Ita-Below is a list: of dtffnrcnt ways that. teachers ‘use or-‘teach’” about computers In 'the spaces . .

" provided (columns 1-6), plea¥e. 1ist.the courses you teach that involve. computers -and check a]l

-»a_.categqries that apply.” “The example at the left illustrates how a teacher: 5ho is teaching two "

'“;-sectlons'of General: Magh; grade 9, where the computer.is uee{“f r calcu]atTQn, and oneasect1on }
of. Social’ Problems. graoes 11- 12, which'includes alc0n51de : et

i?complete thx; fonn(.‘ O S PR ’} ‘\";;;i-‘;, \/\

= YOUR’ COUR‘ES

S ?33=:A EXARES . 4
ﬁ DA

w2

R “TYPE QE_ACIIVITY S R W E TR S I
"}( : as a ca1culator et meeeasteeeenn e B B S IETEREE EANSEACE RO '?.»i.}ﬁ;]
] - rutv simulations:. et eneenas RPN I RS VN R A & SR
N I, -| student -instructignal- games ,(;M:AI:._Z e IR R ] BRI KUl B AP
o " F'student leisure time, activity. s ..5\_ s RN DT Y D e CE
student problem solv1ng eeiaeens ‘...-1 I N R B B s
B drill students in math, spe]l1ng, etc J0 T L
= -1 }as a. tutor (teaching specific content) 7
2 R S demonstrate concepts i iai.i DL 1
v - _+|'score. teacher-developnd tests ...ioul T SRS N
N R R instruéiﬁonal management ... ..i ... ... i .*E S
il . fmaterial¥generation (test or worksheet);‘w s R I3
L] ~].information retrieval (e. g 5 MOIS GIS)'VAFI-'~ i R G
1 R studeut -analysis .of data-. .. ... IR N B B2 R ;
[+ 1teach electronics .. e v e S RN NG NS A D
- .} teach programming Kl el R e T
—ul = ] teach computep termIﬁé% operatIon TR SR N R T
- | teach data processing-procedures ......[ N S R N
4| teach Hardware: and Software’ concepts .. . i
e tpachfhwstory of computers R I SR GRS SRR B
, - |.teach how computérs are aapplied C.i.of Lo e R R
==X ) teach “about camputer careers-...;.;l,;. AR R vikks s b }
57|y o] teach: about role.and ifpact of RS L
‘ ')< ) computers in SBC1ety TR CRR R R S R N R RN U R RO
T T T LT e T o '.F'iﬁff”‘;zf*f?“

cpot

Ze‘\}f y0ur students use a computgr, which wode of 1nput do they use? (Gheg}eall th?@Kpr1y )

" keyboard termina]s { "punch cards ' 7‘ mark ‘sense cards paper tape
** *.t .*-'*“"I*'* *‘*‘* * * % e * *‘ * * * * * *'*-* t‘t‘ * *\* % -.*_-*. 'I'...._o‘
To heTp us identIfy teachers who are using dIfferent approaches. we need y0ur name'-°s:¥’*{ :i
Your Name (plcas “priht)7 . ': "4 - e ,Q-‘;’f"' ; fv ' : '.,l ' '; _ -‘¢'_5l-
e - N ; - . = : — ‘
We nced.to identify 't chers Intorder to select a samp]e to partic1pate in the next phase of the o
o study. Teachers who af ee to part1cipat9\fur'her witl.be asked to provide us with wore . x5
R _infornatfon. In additic v they Willlbe:asied to ‘usc. cowputer Titeracy tests developed to weaauxe
Y chanyesin Lh"]P student 2 -attitudes, kfow edge, dnd skills.. ~In this way, we cafl gaip more .. - .
/. dnsight into the effects various approaches of. introducrng conputers 1nto the curricu]um. and .
v, then deve]op appropr1ate mwterlaIS' or.teacher4 R . R 'ﬂ"r 3 o p
'/--Thank\you for taking your vaIUub1n timen’ to comp]ete th1s quast16nna1re.- Now hero ccme's the easy
t--just fu]u. stuple, and d'op it in thc nuxl . . R PR
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T Dear Student t_ﬁ”{ﬁfflz f' :
e we wou]d appwec1ate your he]p by hav1ngﬂyou ariswer the quest1ons '9 E

F.in ‘this boquet .There ‘are two parts: . ‘the first part asks for. wei
© L your: op1n1on£ ahd attitudes 9nd the second: part is a-tést of your v
- knowledge about compufers. Keepin. m1ndwthat in theuf1rst part P .
- (the-attitude guestions}- there .are no’.right: answerswp3'wrong - T
- answers; ° just. select the answer that best expresses n'ow:you?fée1¥v
“In the: seéond part (the computer knowledge test) ‘there may be-: " . oo
Ccoitems -you have not yet Tearned. Just answer as. many~as you can. - . 4 -
.~ Keép in m1nd’that the r1ght answer°1s the best’ choice:for each oA
3‘quest1on R L S
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,n.DIRECTIONgf_ Indicate how much yﬁu€&QREE or D}SAGREE"ith each of th ‘following
.“statements by.cjrcling the appropriate Tetter < Circle "a" if yoy STRONGLY." R O
DISAGREE with -the statement sCircle "b" if.you DISAGREE witjx.the statement.a '5¢_fu ‘
~Tittle. ‘Circle e “if "you ‘are UNDECIDED about, whether- you agree or. d1sagree RN ;f

ﬁﬁ with the statement Circle "d" if- you AGREE withsthe statement a 11tt1e C1nc]e
e 1f’you STRONGLY AGREE w1th the statement ; . @ww . L

‘s an examp]e, 'lf you AGREE a htﬂe that computers are noisy, then c1rc1e "d"

.as, shown below:., R R G v , : .

Ce-

Computers are noisy

e A - o T TR
uag”Or, 1f yéﬁ are*UNDECIDED about whether computer§ are noisy, c1rc]e E "“as shown{~4j“‘¢,f
be]ow , R

p i vﬂﬂd ’ﬂee to 1eazrn mote ab0ut computeg'sﬂ a

* 9“ " + .- —':y' P . . .“:- ) e

c 2. a4 WOrking w1th a computer wou1d probably makea R R A AR AL o
“me fee] uneasy or: tense,.,..;..;,.;.qg;gg,.g cataf e} 1. ,

LW

1 fee] he]p]ess around a. computer
Computers sometimes scare me..{,.f.... . b
u o
T gpu]d very- much ]1ke to havqﬁmy own, O PR | igg;“
computer,..;,, ....... ,..p...t.........;.qo;;.-x.a; LR "4
b

. jjd‘!, 3-& 5(»?1 :

‘]“62: I wou]d 1fie the idea of tak1ng computer RN R R
S courses .;,,...,;,?....,:,,::_ ..... EERTEES W I M )

- 7; . 1. ngoy us?ng computers in my c]asses...,;.; teaf;'cjf”f’

o

.8 ‘Walking tﬁrough a. room f1]1ed w1th coﬁputers,* ;F~f .-.;;é? :'r SN RN R B
S wou]d make me fee] uneasy el . a ) %c,, ‘ ANNELNEN U

.,-u

;4;;¢;’;*.
f'ﬂ;'




I feei uneasy when ‘am w1th peopie who are ,f
taikingsabout compﬁﬁgﬁst.......

\-‘i-----.-------

u

'”]0:- 1 enJoy workin@;

o i

s e i : "

St

n i 1 -feel. confident aboijt myability to use ~ . -2

computers...;...f; ‘....w.....

,_‘-

,.

' 12"~It\is my guess that I am.ﬂ;__the kind of ;’i;-

= pérson who works well with; omputers~

Ed

; T3y' 0n the whoie,
5 my daiiy iiving

Y femaies can'do %pst as we,
ma]es in comput@r careevs e e

,?More femaies thhg ma]es haye the. abi}1Qy to =
;’becOme computgraspeciaiists......; ‘.

19, s
' for f%maie

120; Men make better scientists and engineers
o momen do........ ---:-------~----------,;7 ..

\ . <2

21 Faisifying information in computers is-a -

“ e

-22; Access to personai information in computer

v fiies is. a serious prohiem...................ﬂ

}23f 0rganizations shouid not be aiiowed to create

“’secret. compu
. informdtion e rding people's personal .

[ TR el

24} Because of computerized 1nformation fi]es, too=5f

_w many’people-have information.about®pther- - ;
no peopJe.....I..........................w...u...

~ TS T
ST

R

-----o-u----.--

Tffajacope wvth computers 1n_5:i

Studying about computers 1s Just as important
r ma]es.....................t'

serious crime........,...............,..;;;..‘-

r. files col containing detaiied jf 1-

1ives..............a.....,.............,......v.

omputens...............;¥:a~ I+

- e
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.jTO protect ‘people’s priv&hy 1t 1s necessary ol

~have 'laws regarding computer files- that:

- .contain ‘personal data.,..;g..,...ﬁ,..,&..,.,,.,jf”"
o s R .o *
_:2§§.AEvery Secondary school student should. have

E;,_,**some m1n1ma}munderstand1ng of computers~-

lé7}=TEvery secondarv school student shouId be

_}%Q]towﬁteasnm>epmgmm“.,,t.“ngm . _

.28, - Every secondary s®hool student shoqu learn R N

-+ - . about-the role: that computers p]ay 1n our STEREN HE W .

“,asoc1ety....}:.a ..... ,...,Rﬁ,,.....,r.,., -.a 53? ' e .

.1729L;iComputers carf Be 2 4 useful’ instructional aid in i_ N sl

Ly many. subJect areas other than mathemat1cs a - b AR

-~ 30.- Compute prov1de more disadvantages.than s N R A
h \advant es 1n educatfon..}; ceseeslteidednef a0 b e’ Ly

Tt ~/a.¢g

. . . R el A @‘:‘ .
DIRECTIONS _ Ind1ca¥e whether you th1nh%each df he ?bﬂ]ow1ng va]ues 1s
;- IMPORTANT ;- &1 EXTREMELY IMPORTANT by circ11ng tﬁe,appropr1ate letter.:

xdu think the vaTue 'i's UNIMPORTANT. Circle "B" 1ftyou tthk theavalue is IMPORTANT
% Gizcle "e” 1f you" think itis EXTREMELY IgggbRTAngg .

'9

as shoWn be]

W

g,unﬁ;}mm, =Y

C1rc1e "a' if -

As an examplef,lf ybu th1nk sax1ng money 1s EXTREMELY IMPORTANT c1rc]e "c" . ,
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N
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F ,1re some adJectives that can . be used- to descr1be com utersA}"'L :

For each .ac 'ectfv -circle the alternative which best expresses how you: fee]' S
ab f ‘computers.” If you .aren't sure. how. you féel, circle. "indecided. " R
- As? examp]e, 1f you fee] that cqmputers are verx big ;hen circle as shown e T
here o s f?._ ol S Ty

' d;” undec1ded ; _{f17,«gf‘

1rc1e ag%%hOWn here:’ e L Trie

yng;big;”gg;fQJE undec1ded

/B’zg

Qibr each of the e1ght a&q&gtive; Jggf-'

.

| hot persona] b;/“b:‘.bersonal feca§iveb¥:p55sabm_f ;,d : und?i\:ed
{Lfnot frustyating b. frustrating c. :very frustrating d unqec FE
- not’ good _';'vggi LQQOdA;%.‘ :; bc? :veny geodf ' U; *é&f:undec1ded aj“'y,fjk
b1 jn&f‘human1z1ng gb. humaniz1ng %c{.?very human1zfn§ a; ;ﬁ und¢c1ded e
" Hg:enot?”halle"" . :_Eehaj1engyng;fgf-= veny eballengina"p

;undec1ded

undecaded(\\\ ?: -

Lundecided

:;{;'not bad

ER ':5 R A "v-

. e L SR
w .- B
,JFL SN LT e, ) .

. « et Lot . R 2
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o DIRECTIONS FO? each Ofsthe fo]1ow1ng questions, circ]e~ ﬁ' ]etter bes1de the lmpg}i

f*‘_ best an; wer. If you- do_not know the answer to a quest1on, 0 not¢ ]eave ‘the & &

Ttem bl Ak s circle the Tetter beside "I don't. know.ﬂ_ Us¢ the:*'I don't know" . =
‘ response as 1ittle as possible. - Use: the- 1 don't *know" réSpg;;e only. when you, ?j e

~don't even have a guess.about the best answer. . Do NOT ]eave item blank . u,.?q&f
that you attempt either circ]e the 1etter beside an. answer or¥"1 don’t. know." R

ﬂ]g ’ Po]1ce sOmet1mes use computers to he]p 1dent1fy sto]en cars.‘J .

. .. - i . L. -, . R -
: ’ ‘ . . i . . o »“. - . - - B ‘ to
. Lo S : G R . R . . vy
. e . o T ~ S . . o
R N . , o
"
4

. , C. I don ’t know D g - .. '..'f. ’\ 6 o . P }e}

o e trued 'r‘z 5 *=“;a:_'ﬂj.='4:-;: ST R
IR b fa]’SE - by "..,' S - Lo T

C- I_,(don\t kn(ow ‘ -'-..'_ e

754;;, Gomputers are notigéally used very md%% yet except by‘sc1entists.{

Cfalse T
I dan’ ¢ %now % }J.;' F
. '\" Ry ) . - - P T

Government officia]s\use co puters to store andéietrreVe/]arge amo
. informataon about p1the ' : T

.1"" .

gnts.of ;'ﬁ;;;,

rtruea e
fa]se ey
I don t know

£y
OU'QJ

uters to store 1argefamounts‘of_lnfOrmat1on»they wish 7o,
to use over and ove aga*rn.h;:_(.,,,:“'_~ o e e e BT S T

WLt .
.

S0 Computers help peopfgimakﬁToeéfs#ons{byegrdvjding'éohfggf.éﬁgwefs.fb,ahy'(“S-u
. quesﬁon. B = o _ 4‘ A,"" » ) .) : . .,’ S o —:. ) - . = ‘-A . -
;T-ZQ' " true ‘¥5935€77t‘"3“;';.- N S o Y T
- c /;{ don t=knpw
:."ﬂ- "L'.- . a/ e&a AR




- Y
e

:'f8; ggmputers he]p peop]e»make decisions by te]linq,them 1f their prob]em 1s ?.*
.vr-hjmportant'L-_ BaN R Lo o

b fa]se S T
C. I don! t know :

-} Computers have been used to m;
to. the consumer..se_ ' _nﬁ‘;'
_ a._-true,
;:b false o
, - T:don" t know

ff?TO;TfComputers are. used to’ commit crlnes, ecoec1a11y steaﬂ/ng money and stea]ing ' fL.?}i

1 ;_’OI" fa]sffy-]ng M]Qﬂ o . L h . . S : \ ‘
;{~77f,-d; true ifa SRS _«;.f*ffjf AR LT T RO o
S TTUL b false g L o
Lo el 1 don t know, “' <'ﬂ

:access?to com' ter f1les.

S 1ssue wjth f11e§ cod;aqn1ng/pérsona1 1nformation about peop]e.{};j;?

ca.
b, v )
c. RI don'

‘"\

™

1fj4ﬁ” The 1ncreased use of compuﬁers 1n oun soddety both*e imi
oo Jobs.te S g e A R

. "a""q-\tl ue "_' : ' -;.:,;:‘;_-,' :.:' -,
b false - - .
I don t know

L ,' " \» ,' N
o ‘ troe - ? \-<§?3) ‘
o 'ﬁvb fa]se' P ‘
A o I don' t know




:*ﬁ16 rnrorder to use a computer;you would have to be ‘in- the $ame building as
{i_‘ the computer‘.‘ P '..'. . . T" . ) AR P T

o

v '| c e
-,18 Usung computers cah free oﬁe to do more creatlve tasks,mbut th1s may 1ead
o ,to more dependence upon mach1nes

v true
’ ﬂ'bl fa]se S
;cgg I don't know Q" T !ﬁf:

i IQQIQIn order to use any computer you wou]d have to use a te]ephone._r;A - fa.,zf"-pﬁ .
., .. ' .’ - ‘a.‘ true ,.v . . . : ) R
% b. false . . . -

w1 don t know

0y i ‘;order to use a ‘computey a 3 g _ . _ o

."'4-'.‘ . _. T ! o F' / X .o o _. ..‘°v> . . ’ \/ E ’ ' ( . .-‘.:-' ',u“:-'.' '".;
. a. 'true: - R et Sy
b falser o e

~cv Irdon't know ST ; N I ST N

.}21#_:Computers are not . good forvtasksggnat requlre' o

[3

a.- speed
_%b? accuragy S
“C. rntu1tion T s
. gﬁﬁﬁng o be done | over and
t know e e
L’\. ' t

Q22 If your charge accoﬁﬁt bi]l has an error, 1t was probab]y causeﬁaby

Ot P breakdown Of the computer

b mistakes made by people
=, .C. poor design of.the computer i
- d. .general- weaknesses .of machines . ¥

I don't know* S o P

PR " o TR ) .
fIhqu:in duty of a computer programmer As to~1{J_f“ .
o a.',operate a computer - ‘3f"\ sol
', b.. prepare instg . ions for: a computer-'
PRI o 'schegule jobs Feor a- computer
2d. . design computers -

e ie;" I do know S ff' '1'_; ST




Loe o ~

24.. The computer re]ated Job c]osest to that of a typist 1s. “
‘ a."computer operator ', g ‘
"« b. keypunch. operator -

".'c. systems'analyst

- d. computer programmer

-;: g. I'don't know T o o .L

4!

26

Ry

the design of". computers’

gkeypunch operator T

computer programmer
.computer -scientist. oo
I don t know _ ; : RE

0 ¢ B
D OO0 oo

A basic use of computers in: ] brar1es 1nvo veS"”fF‘j;ﬁf_ui_;E;3;~v¥!~

a, 1nformat1on storage and retr1eva1
b "simulation and mode]]1ng
““Process control: ‘o

Folloviyen

" ; d computat1on

s .
".'&

,*30
;,;5%5; a1 rd’;No1fh¢}Qf:1hformat%gp 1s_ftored

. Cc.. ‘storag ycapa

:f_.;.-

-e. I don't: know S "<_ -

A bas1c use for computers -in the des1gn of

-a. simu]at1on and mode]]1ng

'Q;b. -process control

- ¢z -making: reservations > -.
“«d7 'keeping -inventory’

? ‘e - T.don't know - {ﬁ -

1

? v

'government plann1ng ey

.o research. g vl T e v
&=checking.on’ peop]e ST

~,‘,fadm1n1strat1on?of soc1a1 proqrams '

: 'k}I don t know ' 'k_,m i e B ,“fm

.pa.d‘cost ' ‘3“
b software availability

; d.all of the dbove '~*f "
‘*I don t\know S

: IR R ;
Which 1s q?t a characteristic oﬁémostlinformation systems7

and used, L iﬁﬁﬁ_f”i;~€ :
-r.a..-ﬂ s

- the.iiform o s -organize
the basic -

]

. pos- is. to,proV1de _eports

computer.-operator .- | u o

E

most quest?onab]eause of 1arge computer files 1s

P

T |

airplanes #s: f'd%."fif .

- "F‘.'
ka 3
o
.
- - a2
D

hnd summaries of the data

. ! " R
: ol
S
4 i
. .
. =
.
LA
. -

| 25’”as Which of the fo]]owing persons is the most 11ke]y to be associated with

N
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31. .The decade of first extensive manu?acturing of computers was: . - T

v _.u‘?‘,__" o

a. 1860's - .
\-»bwt ]890 S o

¢ 1920's . . AR
.-d; 1950's - ;
e. L don t know | } _
32. - Co 1{ 'soFEWare 15 . | 0
uﬁer programs T b
ETELEronic components ' cased in. soft p]ast:év' i
pedple who work with com,,ters S :

" 'mechanicatl "and- e]ectroniofparts of a'comouter systen
<l I,don t know SRS , |

Oi

a;~'terminais paper, transistors : ,
b. ‘memory units, . control units, arithmet1c units,;
“C. rinters and typewriters o _ .
d, %g]ephones keyboards, te]ev1sion screens L TP
e. don! t know k:~;; T o - e

..34ij'A computer _X§£§__1s best described as f”'f'j'.”'.

a: processing R A e
‘b. - programming, input, and output -";t

\ \\_ c. 1nput and output - o - \'A . ‘ 1 » " ...\ ."..‘;\"T

-d.” “input, processing, and output R i
e. Idoi't know - v e T VL
35.: The physjca] parts of ~,§jf;': ’
a. - programs - Lt ]
~ ba *hardware -~ . R
c T €. T software - B
BN d. manuals ;,]\J, DR
oo e T don t know _ N
. : L . 9 . ) . . S
'?g; When in operation a computer I -y
‘3jfa. follows.a se& of'instructions r1tten by peop]e L g
b.." thinks just'1ike a person - e LT R R
¢.” .recalls-answers’ from. memory TR 'ﬁ,,a~;; R <
d.  translates data from digital to-ana]og code fezﬁf;vj“-{- N
. e... T don' t knOW““ ST ,g&- e w}) , Y T . o
{37,;_Gomputers cannot ,un without,* ;f‘f', - B
. b'linking lights ~ ( - R
gffjg b keyboards? BT o

Z<cds;instructions T
: Q ~all of the “above™® g
oo don‘: know "5’% o




can use any English 1anguag, wo\.s_ S B ST g
anysEnalish-or foreignil _ : '
gramming Janguage:. numbers, not'words
e words from\a programnﬂng ]anguag '

At any g1ven moment a compufer s memory uni

Co _aiv 'programs -1/” p .. . n N .‘ R l_~~‘_l. _ . . .. . - -’. g N ’_. , .
A L,- answers ' S A PR Y
o e. T don tlknow ER .:‘a_v SRR L U
°40. Dathﬁmrocess1ng is. best descrwbed ast T
?Qétf’ a." the collection’ of data. -x=]'f t7;;c_ SN -

. b. prodUQ%ng reports - . . :
el man1p,_at1ng data” accord1ng to 1nstruct1

~“d+ “using’punched -cards- 1n a keypunch mach1ne.
-t know e ‘

’ : vl

B ﬂi A compute prooram is a v .

| | ¢ on computers . L

g'nstruct1ons to" ckntroT the computer
generated presenfatibn'_-.,

o
- du piece of Eomputer hardware
’;,eﬁ’* an t kHOW~-- :_,,s ‘ :

TV e a

‘-saa 1search1ng 4~ﬂ7_§;;;j

S e 'delet‘l"'ng
:g’;mﬁ_d;‘ all of t e agﬁVe ,~"
- g don t know o

,fthe prob?engnd the\answer
. thename™of -thé - progﬁam a
”Qme data and ‘the- instrictid

“the .name- of . vhewprogr m_a
i} don t khow Lo
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o e gy

_ fA new paper publisher has the fo]waing information about subscrfﬁers
“'stored tn - the’ computér. They are name, address and.renewal- date. " How

? - ..would you\arrange the 1nformat*§n to be most useful %o ‘the délivery
;.%'person? \«- _

-~

' . e b R ’ . ) . -
s . . , . B

LT as _ordered listing by‘address N 'j Ce o T T
- - b. -ordered Tisting by. renewal,dates - - ... L -
‘c. alphabetical’ listing of streets
_d,"ordered 1isting by zip code i S R
.. I don t know “']. _ - vj_ o 'uf.‘; s"-jg}';_ &

._._, 9

i

Rl

gs;f.Choose the correct output for the procedure described be]ow.

'3,c¢aJ."fList the three names Brown Anderson and Crane 1n a]ph _et1ca1 -
7 order. L S S v
: 2. Remove the last’ name “from the511st e Coe RS
3. If.only one name"is" Teft, s’bp 0therw1se @0, on to. step 4 ST A
4. List the rema1n1ng names in reverse order. .t o, 5 o
.. 1:5.;;Go back to step 2 : - 22 N ' -

v

e ol . M

'aﬁ Anderso , Brown, Crane -
:b. Brown - >
'c.” Anderson,. Brown _ )

d, ' Anderson - '~c‘_ﬂ

e

. I don 't know “!fﬂ'



, gorithm (flowchart) to determi

a e’ week-y wages;of employees 1n a
f@ery 1s shownvbe]ow. Emp]oyeeS‘

id $4_per hourup -to. 40

o
.
. .
o . o -
. -
\- :
\ - : 1;
o ) A
Lo .
&
L} '. d
I &
P
v M .

Empdoyees are also paid ”t1me and-aahalf" ($6 per hour) fgr overt1me (hours e
’>. worked ‘over. 40) How would you extend thg flo chart be]ow to 1nc1ude S j.:~ ﬂ
overtime pay Se1ect answer a, b c d PR P

Iy,

" .x'iif"i‘%égﬁf'TIAef1fo'“f Subtract 40 fTomﬂH I iﬁ?.' T




SN NS P

‘.\” . S - . N . S
NG . . e n e
N . a,

PR : . . : . '. - . )

IREETIGN Ifgyou haVe never written a computér program, STOP:. - do NOT i
answer 1tems 1'- 3 kel OW. Answer 1tems 1 - 3 on1y if yeu have wr1tten a\_‘ ;

'compUter program be oré
1.7 Ghoose the' corvect loutput 6. the .computer progran shon below: -
’ ) T ‘!'.“ i . ’ o . v

CLET A
" LET C
“LET B

.

.
1H

NI W N, — T

o0 on,
-mu::hw;.]:\uw‘ .

. o
T L g
—

———l T " a

2. Wheh run on'a EéMbﬁfér;_fﬁé ?6118W%n9;prc9ram'wi1i:' R .}'=,V‘T¥&

val —

C, E

o INPUT A, B, €, Dy
BHCHDIE,
/5 -

CLET S

. LET M 2

f.(_.ERINT S B T
fﬂ. R ; o .; o B N

Ju:»

(.h Il¢

A
: S
M.

- -

TR WA —

Eal u]ate the sum of five 1nput vatues .
. CaTcuIate the average of five. 1nput values.

" Print _the sum and aVéragé'ef f1ve input va]ues . N
. aTl of the above, - | . o i

1_ . . _

(1] niowovm\.‘

e T

e . )




45 *‘%

T ;;i,‘PRINT;M YN
TL 40 IF M<100 THEN zo
50 END. :

Wh1ch change wil] preduee a prog
(Fbr examp]e, A—3 5 0;18;
a5 READA . = %
PR o BATA 3 5 ,8 L

e [PUNRR RE

) ' ‘5,5LET;M1=_A AR
i B PRINTA .

e UBINUTAL L .o
G 20LETME M ¢'Aza: 7

A CBLETX=A L

T 20 LETH = X A

é? . I‘f‘zaﬁﬁ't knoW :

RN

-
B B

|
»







O

ERIC

Aruitoxt provided by Eic:

NBIX [

A

PE
\“,
.

.y -
‘ :

TG i
- REMOYED DUE-To: Co

o S




L. . APPENDIX H- R Rt
=3 | OURSE/UNIT ACTIVITY oG D~~~

Css U PARTICIPANT QUESTIONNAIRE  © &~ .. :/{
4 ; T ] BT h N Ly . s N . S

v

ERIC

Aruitoxt provided by Eic:




? : o,
-~

- COURSE/UNIT ACTIVITY 10 & -~

4

~
. -
-y

?lﬁqa}§~é'a?QBje

I

“Topics covered

ctives .

ia
e

~

Activiti

s

Features =

&

Use of -t

O

ERIC

Aruitoxt provided by Eic:

eEcmput LE:E‘ S

A

-




e - S P - e

Edl

per week

',; 3 t1mes
; - 5 t1mes. per week ; '_ -

»

'HowL many c]ass sessmns were _hye]d the study pre— ahd }36

f}(do not 1nc1ude the phe— and post test sess1ons)

".i;f.l:l Em:er a Number

Ind1cate how many c]ass sessions v(betwegn' the study pre-'

T 1nc1udéd _mputer top1cs or actua] computéi" use T .

| Est1 te how many hours per week the typ1ea1 studen’a 1n :.ouh 'ciass_

spent usang the cemputer (usmg a termma] or d1rect access 1o




the average number of hours per day that your students h&v }*””;“i”

a term1na1'or compdter 1n your school bu11d1ng

. ",~of-thé fol]oW1nngASIC programm1ng statements do you expéct your ,
s stk epts to.be:able to use (if you use other:1a Jéaseiattaeh‘a'

. ey

t.of" the Stateme ts-from.that ]anguage)

“n he'; lea e 1eavehth1s biank and~go on.. to"




_-‘\ T

numbeef ﬁssgm
£ Thee

'
v .

g e g

BB O LB TR

L ma 58.--88"

T T — e I o

S e w R St T S EQV T ES - RO
Mentifx ‘the five ma:)or components o?§ compiite I = ,.:4 i :

, contro'l umt, ar1thmet1c unit output Ui}

}; Processrng of data or rnformatwn -‘eutput bf data or 1nformat1‘;

'1'etween ﬁfw.rdware and sof‘tware

' ‘:' _at; site of computer

b. _'=3at any d1stanc via: te]ephone 11nes o '

i 2, '.'vra punched or marl'ed cards

3. - via other magnetlc med1a (taﬁe, diskette)
. H 1 5 Recogmz the rapld g

';« .

-th of gomputer hardware s1nce the J940 s

d\p- stem und@r the N

lansuage 1nstructions and fn the" form Aof a’ .coi 'u@r‘proqram.-
Fl. . Rm:egn‘iz the defmltwn of "a]gon thm. S

ble to accomplish cti 5

of Engli shf

- jthms, 5 - Software and Data P
lmpact. atement ‘tifb first digit dfter. the. letter refer
dic low level;-génerally. a skill or khbw'led'ae ~of - facts/

c[mtfmrmq 6m& analysis: and/or synthesis Final df

While o priority 5. Intanged W“h‘the"”"a‘ Eﬁlt.‘-’
A_of Iogical sequence e e e

nlso, for eath. st

i
.
s“to’
and 2 standing for a- higher Tiof.
smerely @ coiint. of items wrthm’each

attempt to place the: idea
.. g

LA o 1:"-6_&:_ R L




o 5

_lde_ntl_iﬁ the \fact that data is a coded mechanism for communicatmn

denti'fz the fact that communica-tion is the transmission of information via coded

g; )
hi weather prediction _’~g.v_ﬁ',?:'.i— .

i
.--engi-neei—in_'g“-' 3.

' '.'- -.business CER fc

Recogm ze specific uses“of computer:s in sume uf the followmg fields :

mihtary defense systems A' el

. 'recreation

the Tibrary

: ;fcr'eati"e‘.'arts

.

ecognizg that the fol]owing activities are amopg \he majer types ﬂf

a‘pp'lications of




tive -

Objéct

2o

: gmz that some Hm ting co
a. cost- ’\ T o

ERI

Aruitoxt provided by Eic:




d deswcs work 'or p]ay mth compuiers, espec1al'ly comnuter assisted

N

ERI

PAruntext provided oy enic [
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;'fﬁéifiillf;fUSe,of Computers *I_i ;Shgﬁlufﬂf'

ff”:Tow 1s a 11st of d1fferent ways that teachers
~..edch act1v1ty estipate- the total hours -of. class.
- post-test). for Wh1ch th1s act1v1ty was 1nc1uded

'; process.;;y;, A SRR

- -

;i- MERERRE

N Run s1mu1at1ons ._jﬂ;”; ;;;ﬂ,*,ﬁ;';';i."iﬁg

| Student 1nstruct1ona] games _f;wﬁaéﬂ;.g“f<a

Student 1e1sure t1me act1v1ty R

‘ Student problem soly1ng

: Dr111 students 1n\math spe]]tpg, etc {}#

;/As a tutor (teach1ng spec1f1c content) :g o

'4'

Demenstrate concepts ;;.,iJ,;f;J;w{u. A

3 Sc re teache!&deve]oped tests '.f;V;f; :

'_1.

-:;ﬁ Ny

Teach hardware and software con_epts:@f'{

Teach h'ftory of computers i.::t ;;:'i”:f

Teach hew cemputers are.app11ed ' l} N

Teach about computer careers . L.;v}i; .

: As a ca]cu]ater'.,; ;jéf;:if;'iifi;ials_.:

el G, e

- -

e

use or teach about computers. For
time- (between the ‘Study pre- and -
or. hadfsome role 1n the educat1ena1

‘"

Hours of

-



'Part IV - Student Ach1evement/Ab111ty Bata | .Q;Fw*'ihf:?;:f':%éf”f*'"-hf; F§7-7~:
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